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Preface to the First Edition

The purpose of this book is to provide a roadmap for finance managers in
companies seeking to transition their organizations to Lean enterprises. The
book came out of many years of working with companies introducing the
powerful, culture-changing methods of Lean manufacturing and Lean think-
ing. We began to work on what is now known as Lean Accounting in the
late 1980s and early 1990s. While helping forward-thinking manufacturers to
implement Lean methods (called just-in-time manufacturing in those days),
we soon found that their accounting and measurement systems were an
obstacle to success.

In those days, very little consideration was given to changing accounting
systems to support the new production methods. One of us worked with
three companies that canceled promising Lean transformations because the
improvements did not “hit the bottom line.” Their financial executives made
the assumption that if the Lean improvements were good for the company
then there would be marked, short-term financial benefits. When these
benefits did not materialize, the efforts of the Lean pioneers were summarily
closed down.

In recent years there has been a lot more interest in and acceptance of
Lean Accounting. Most companies introducing Lean thinking realize that
their finance and control systems are very wasteful and ineffective. They
want to have practical methods to control the business, without the hugely
wasteful, time-consuming, and misleading costing and measurement sys-
tems. We have found that once companies begin their Lean transformation
and have mapped their value streams, implemented cells, and started getting
their production to flow, they want to know how to sustain these efforts.
Questions arise such as

B What sorts of performance measures can be used in place of the cur-
rent measures that seem to work against the Lean improvements?

Xix
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B Are there costing approaches that are Lean themselves, that don’t
require us to track production, which now speeds through the plant in
a matter of hours or days?

B How do we understand the financial benefits of our Lean efforts?

In many cases, companies do not know how to answer these questions.
Until now, there has been no proven path for Lean Accounting. In this book
we seek to provide this proven path.

We are often urged to change the title “Lean Accounting” and use another
term. People say they are misled because they think Lean Accounting is just
about applying Lean principles to the accounting functions of an organiza-
tion. Yet, when they learn more, they discover that Lean Accounting is a
new method of managing a business that is built on Lean principles and
Lean methods. These principles, enunciated in the book Lean Thinking by
Jim Womack and Dan Jones,! are rigorously applied to the accounting, con-
trol, measurement, and management of a business. When these new meth-
ods take hold within an organization, the result is a very different—and very
Lean—way to manage, control, and measure the enterprise.

In one sense Lean Accounting is not new, because the finance, account-
ing, measurement, and management methods described in this book have
been in use for many years, but this usage has been largely outside the
realm of discrete manufacturing. These methods have been revamped and
adapted to serve the needs of Lean organizations. It is this melding of the
principles of Lean and the methods of Lean along with the use of tried and
tested accounting methods in a new context that make Lean Accounting
what it is today. The result is a radically different way to run a Lean business.
Lean Accounting is a great deal more than just Lean thinking applied to the
accounting systems. It is the management framework of a Lean organization.

In this book, we have tried to present, in very practical terms, the meth-
ods of modern Lean Accounting. We do not claim this to be the last word
on the topic—there is so much innovation and change going on right now.
But we offer in this book the lessons we have learned about how to man-
age and control the Lean company. Our intent has been to include proven
methods and enough detail so that finance people and Lean advocates can
implement them themselves.

It is our hope that those who use this book will extend the tools pre-
sented as they apply them in their organizations, and will share their experi-
ences among a community of Lean Accounting practitioners. We are hoping
that this book will foster and inspire this community of Lean financial
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thinkers and doers. Our website (www.maskell.com) is already a popular
resource for people interested in Lean Accounting. We plan to post on the
website more case studies and examples that will enhance the information
contained within the book. We have also been running Lean Accounting
Roundltables that are designed as users-helping-users conferences. These
roundtables provide learning for newcomers and solutions for people already
on the journey to Lean Accounting.

Through these initiatives, and those of others in the field, we hope to bring
Lean Accounting up to speed with Lean manufacturing, and to create a twenty-
first century revolution in accounting, control, and business management.

Reference

1. James P. Womack and Daniel T. Jones, Lean Thinking: Banish Waste and
Create Wealth in Your Corporation (New York: Simon & Schuster, 1990).






Preface to the 2011 Edition—
The Journey Continues ...

When Practical Lean Accounting was published in 2004, we never dreamed
that what we had done was spark a revolution in thinking about the man-
agement and control of the Lean company. Since that time, the methods and
concepts presented have gained growing acceptance among manufacturers
on the Lean journey as companies have sought to simplify their accounting
for their greatly simplified operating processes. As more and more compa-
nies have experimented with these methods, learning has increased with
regard to their application. Practitioners wanted more real examples of what
other companies are doing. And many of them have made constructive com-
ments about ways to make the book more understandable and useful. We
concluded that it was time to update the volume to incorporate this learning.
At the same time, accounting faculty in schools of business in colleges
and universities were starting to use the book in their management account-
ing courses. But without exercises and problems and teacher’s guides with
test questions and case material, many of them had difficulty using the book
as it was written. They simply lacked access to the case material to make the
text come alive for students. So there was a growing demand from the aca-
demic community for an edition that was more tailored to their needs.
Those who are familiar with the first edition will recognize much of the
material. The basic text has not been substantially changed. Suggestions of
ways to improve the text to make it more understandable have been incor-
porated. A section has been added on the use of value stream performance
measurements in continuous improvement; examples have been provided on
the implementation of Lean in accounting departments; and Chapter 16 on
Target Costing has been completely rewritten to strengthen the emphasis on
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using a value-based approach to the management of the Lean value stream.
We have retained the features that practitioners liked about the first edition.

By far the greatest changes in this edition are in the extensive end-of-
chapter exercises and suggested solutions that appear in the CD accompa-
nying this volume. We made the decision to include these on the CD so
as to retain the easy-to-use size of the existing volume that practitioners
find handy in the field. To help us with this effort we enlisted the help
of Larry Grasso, professor of accounting and chairman of the account-
ing faculty at Central Connecticut State University. Larry has been a strong
supporter of Lean Accounting since the publication of the first edition of
this book and has used the text in teaching this subject to students in his
courses on managerial accounting. In the course of teaching the subject,
Larry had developed homework and test questions to support the key
learning objectives of the chapters. So Larry was a natural person for this
job and we enthusiastically included him as a coauthor of this edition. We
provided Larry with access to companies that are doing a good job with
Lean Accounting and provided him with case materials from our files as
well as case examples that we use in our training courses. The case materi-
als in the end-of-chapter exercises reflect this knowledge. As a whole they
reflect a wealth of experience from many companies that are on the Lean
Accounting journey. We are confident that the materials will make this
subject more accessible for both practitioners who seek implementation
assistance and professors of accounting who seek assistance in making this
topic come alive for their students.

There is no substitute for the use of exercises to reinforce key learning
and case materials to demonstrate how the concepts are applied in practice
to equip people to adopt this new way of thinking. We hope that this vol-
ume will serve to equip management accountants in universities with the
information they need to train the next generation of Lean accountants and
those within the Lean enterprises with tools to implement a Lean manage-
ment system to support their enterprises.
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Introduction

Companies are at different stages with Lean Accounting, and with other
aspects of Lean thinking. The Lean Accounting methods that are appropri-
ate for a company will vary according to the company’s maturity with Lean
manufacturing and the issues they are facing. There is a Maturity Path asso-
ciated with Lean Accounting. As you mature with Lean thinking, additional
methods of Lean Accounting will become useful.

This book can be read from front to back, but that is not how it was
written. The starting point for writing this book was the Lean Accounting
Diagnostic that you will find in the CD accompanying this book. The diag-
nostic is designed to help you make an assessment of your company’s prog-
ress with Lean Accounting and develop a plan for implementing these Lean
changes. Chapter 18 has instructions for using the Lean Accounting Diagnostic.

The book was designed to be used in a college or university classroom
setting by students and teachers. To this end the CD accompanying the book
contains a file of questions and problems for each chapter to reinforce learn-
ing and support the most important concepts and methods described in that
chapter. Suggested answers are provided for each question and problem in a
separate file on the CD. Practitioners will also find the questions and problems
useful to test their understanding of the material contained in the chapters.

The Maturity Path

As you examine the Lean Accounting Diagnostic, you will find three
columns titled “Lean Pilots,” “Managing by Value Stream,” and “Lean
Enterprise.” In this book we call these “Maturity Path levels.”

Most companies begin their journey into Lean by creating pilot Lean pro-
duction cells, called “Lean Pilots” in the Diagnostic. They get enthusiastic
about Lean manufacturing and take some training classes. They learn how to
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create a value stream map and how to design production cells that flow much
better than their current operations. They begin to implement Lean cells in the
factory. These cells use small batches, flow and pull methods, standardized
work, and other Lean methods. These cells prove to be remarkably successful
and everyone is delighted with the operational improvements achieved.

Four Lean Accounting methods are required for a company in these early
stages of Lean thinking:

1. Cell Performance Measurements (Chapter 3)

2. Calculation of the Financial Benefits of Lean Improvements (Chapter 4)
3. Elimination of Transactions (Chapter 5)

4. Lean Financial Accounting (Chapter 6)

New cell measurements using a Lean approach are needed to track and
control the new production flow. If you continue to use traditional measure-
ments in the cells, the measurements will actively work against the success
of the Lean cells and pull people back to their old ways. If you are looking
for the operational improvements in the cells to be reflected in financial or
bottom-line benefits, you will most likely be disappointed. Many of the ben-
efits of Lean improvement do not provide short-term financial improvement.
You need another way to assess the financial impact.

It is never too early to start dismantling the company’s transaction-driven
control systems. They represent huge amounts of waste and cost to the orga-
nization. There are not a lot of changes that can be made at the early stages
of Lean, but you can begin to remove a lot of the detailed reporting in the
new Lean cells and (perhaps) relieve inventories automatically based on
units completed (or, in other words, backflush some of the information)
instead of laboriously entering it manually. Also, you can apply the same
thinking to the financial accounting processes and eliminate a good deal of
waste in the accounting office. This will free up some of people’s time to
work on more important Lean improvements—such as Lean Accounting.

Managing by Value Stream

Once the initial success of the Lean cells has been achieved, most compa-
nies begin to realize that there is a lot more to Lean thinking than just a
few changes on the shop floor. They realize that everything they do to cre-
ate value and serve the customer is affected by Lean methods. In fact, the
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improvements in the cells may not have had any real effect on service to the
customers or the costs of the operation. The problems often just move from

the newly improved cells to the next stage down the process. The next step
in the maturity path is the realization that you need to change and improve

the entire value stream, not just the shop-floor cells.

Value stream management is a very different way of running a business.
The departmental structure is significantly changed. The roles of people in
the organization change. The culture of the business dictates such changes.
Once the ideas of value stream management take hold within the company,
there are several important changes required:

B Value stream performance measurements (Chapter 8)

B Value stream costing (Chapter 9)

B Box scores and value stream cost and capacity analysis (Chapter 10)
B Lean decision making (Chapter 9)

B Radical elimination of transactions (Chapter 12)

B New methods for planning and budgeting (Chapter 13)

New measurements are needed for each of the company’s value streams,
and the value stream managers are accountable for the improvement of these
measurements. The value stream manager’s role is far wider than just produc-
tion. That job description includes growing the value stream revenue, eliminat-
ing waste, creating more customer value, and making money for the company.

New financial reporting is required to support these value stream man-
agement endeavors. Value stream costing is simple to use, provides excel-
lent and timely management information, and eliminates the need for the
complex cost and management accounting systems that weigh down most
companies. Value stream costing is also very easy to understand. Unlike
traditional accounting systems (with their allocations, overhead absorptions,
and variance reporting), value stream costing is the simple, direct accounting
of the costs of the value stream. Everyone in the company can understand it.

Value stream costing leads to a number of different approaches. Standard
product costs are eliminated because the costs are collected and reported by
value stream, not by product. Yet most companies make a lot of their day-
to-day decisions using standard costs. New methods are, therefore, required
for Lean decision making for such things as profitability of customer orders,
make/buy decisions, product rationalizations, inter-company transfers, etc.

If we are to manage the value streams, we need to plan and budget
each value stream—not the departments. This leads to the introduction of
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Sales, Operations, and Financial Planning, where our plans and budgets
are updated monthly and are always up to date and actionable. This kind
of dynamic planning of the value streams is the powerful underpinning of
Lean strategy deployment.

The introduction of value stream costing, and the methods associated
with it, enables us to radically eliminate transactions from the company’s
business processes. This brings huge savings of time, effort, and money, and
it frees up people to do useful, Lean-continuous improvement, instead of
spending their time feeding the computer systems with data resulting in late,
often harmful and misleading information.

The Lean Enterprise

A characteristic of Lean enterprises is their focus on the customers. The first
principle of Lean thinking focuses on creating value for the customers. Using
target costing, described in Chapter 16, this principle becomes the primary
driver of change and improvement throughout the organization. Target cost-
ing starts by understanding what creates value for the customer and creates
integrated change programs to market, sell, design, manufacture, and support
the products and services that create increasingly more value to the customer,
while creating much higher revenue and profits for the company. There is no
“magic wand” that brings instant business success, but target costing, cor-
rectly used, brings such focus on customer value, Lean in everything, and
profitability, that the organization becomes a radically Lean enterprise.

A second characteristic of Lean enterprises is their cooperative nature.
They prefer to cooperate with customers, suppliers, and other third-party
business partners as much as possible. This leads to the use of macro value
stream maps, covering not only the company’s operations, but also those
of their customers, suppliers, and third-party partners. This leads to a need
for such powerful tools as costing and profitability analyses to help maxi-
mize the benefit of Lean methods across the company and its trading part-
ners. Instead of just negotiating prices with customers, the Lean enterprise
works with the customer openly to improve the flow, reduce the waste, and
increase the value. Everyone is better off. Instead of bludgeoning suppliers
for price reductions and better service, the Lean enterprise works with the
supplier to eliminate waste, improve the flow, and create more value. This
way everyone is better off—especially the customers.
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These more mature Lean Accounting methods are

B Target Costing (Chapter 16)
B Expanding Value Streams outside Our Four Walls (Chapter 17)

How to Use This Book

While some people will find it helpful to read the book from cover to cover,
it was designed to be read around the Lean Accounting Diagnostic. The best
approach is to review your company’s current status with Lean Accounting
and then read the chapters relating to the topics you feel would be most
useful to you at this time.

Included is a table that cross-references the sections of the Diagnostic to
the chapters in the book. Certain recommendations included in the diagnos-
tic are not included among the subjects covered by this book. These subjects
were considered beyond the scope of a book on Lean Accounting and were
therefore omitted. They are the subjects of many fine books that are read-
ily available. We have noted these omissions in the Annotated Bibliography
to this Introduction and included recommended reference books for those
interested in pursuing these topics.

Have your Lean teams use the Diagnostics and the related chapters
actively as they implement the transformation to Lean Accounting. Post the
diagnostic and related progress prominently so that it can be an active tool
in this transformation.

This book also includes a CD that contains tools that support the meth-
ods of Lean Accounting. The files on the CD contain Excel templates and
data that enhance the ECI Value Stream Cost Analysis case study detailed in
the book. Each of the templates can be used with your own data.

As noted in the opening paragraph of this Introduction, the CD also
contains questions and problems (and related suggested answers) to sup-
port the major concepts and methods presented in the text. This addition
is intended to make the volume useful to students and teachers who wish
to use the volume as a textbook to support college or university courses in
Lean Accounting. Practitioners will also find the questions and problems
helpful in testing their understanding of the material presented. The CD also
includes a set of questions and problems for each chapter. The questions
and problems are designed to facilitate the use of Practical Lean Accounting
as a primary or supplementary textbook in an advanced managerial
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Diagnostic Managing
Subsection Lean Pilots by Value Lean
Diagnostic Section (if applicable) in Place Stream Enterprise
Lean Business Rewards and Chapter3 | Chapter8 | Chapter15
Management Recognition
(a)  Forareadable understanding of the use of “Design Of Experiments” methods,
we recommend the excellent book by Mark J. Anderson and Patrick ).
Whitcomb, DOE Simplified, Practical Tools for Effective Experimentation.
Productivity, Inc., Portland, Oregon, 2000.
(b) The subject of statistical variation is beyond the scope of this book. We encour-

age readers to refer to one the many excellent texts on the subject.

One of the most readable that we have seen is written by Stephen R. Schmidt,
Mark ). Kiemele, and Ronald J. Berdine, Knowledge Based Management,
Unleashing the Power of Quality Improvement. Air Academy Press & Associates,
Colorado Springs, CO, 1998.

Another very fine book, slightly more technical but very readable nonetheless,
is by Donald J. Wheeler, Understanding Variation, the Key to Managing Chaos. SPC
Press, Knoxville, TN, 1993.

accounting class, or a course, module, or seminar totally devoted to Lean
Accounting. You can also use the questions on an individual basis to rein-
force your own reading and to practice applying the techniques before you
start applying them at your own company. Suggested solutions to the prob-
lems are included on the CD. A similar set of test bank questions is available
separately for instructors who adopt this book for classroom use.

Keep an eye on the BMA Inc. website (www.maskell.com) for additional

case studies and ideas for improving your Lean Accounting as you pursue
the Lean journey.






Chapter 1

Why Is Lean Accounting
Important?

A great deal of mystique surrounds the subject of accounting, the third
rail of management. It is governed by thick volumes of regulations pre-
sided over by auditors and regulators. One does not change the way
accounting is done without a great deal of evidence that existing rules do
not fairly present economic reality. And yet, increasing numbers of com-
panies are questioning the validity of using existing cost accounting for
their Lean manufacturing operations. They are searching for methods of
accounting that are consistent with the assumptions underlying the radi-
cal changes they have made in their manufacturing operations—changes
that have turned the traditional assumptions of manufacturing on their
heads. So we begin our discussion of this subject by addressing the basic
question, “Why is Lean Accounting important?” Our intent is to demon-
strate that serious problems crop up when companies that adopt Lean
manufacturing use traditional cost accounting. Then we set the stage for
succeeding chapters to explain the accounting methods that support the
new manufacturing.

There are both positive and negative reasons why Lean Accounting is
important. The positive reasons are that Lean Accounting

B Provides information for better Lean decision making. These better
decisions lead to improved revenue and profitability.

B Reduces time, cost, and waste by eliminating wasteful transactions and
systems.

—
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B Identifies the potential financial benefits of Lean improvement initiatives
and focuses on the strategies required to realize those benefits.

B Motivates long-term Lean improvement by providing Lean-focused
information and statistics.

B Addresses customer value directly by linking performance measure-
ments to the drivers of value creation and driving changes to maximize
this value.

All the negative reasons relate to the shortcomings of traditional account-
ing, control, and measurement systems. Traditional systems do not work
for companies pursuing Lean thinking; indeed, they are actively harmful.
Traditional systems are not the wrong way to work, but they are designed
to support mass production. Lean manufacturing and other Lean meth-
ods violate the rules of mass production. When you try to use traditional
accounting systems and Lean manufacturing, you will find that they conflict
with each other.

Problems caused by traditional accounting, control, and measurement
systems include the following:

B They motivate people to use non-Lean procedures, such as running
large batches and building inventory.

Lean Accounting provides:

B Lean performance measurements, which replace traditional
measurements.

B Methods to identify the financial impact of Lean manufacturing
improvements.

B A better way to understand costs, product costs, and value stream
Costs.

B Methods to eliminate large amounts of waste from the account-
ing, control, and measurement systems.

B Time freed up for finance people to work on Lean improvement.

B New ways to make management decisions relating to pricing,
profitability, make/buy, product/customer rationalization, etc.

B A way to focus the business around the value created for
customers.
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B Traditional systems are wasteful. They require huge amounts of unnec-
essary work, gathering and analyzing data, producing unhelpful reports,
and generating additional non-value-adding tasks.

B Standard costs can harm Lean companies because they are based on
premises grounded in mass production methods. Lean manufacturing
violates all the assumptions of mass production. Whereas mass produc-
tion is based on achieving economies of scale through long production
runs, Lean focuses on making products one at a time. It is no won-
der, then, that these accounting methods lead people to do the wrong
things, such as outsource items that should be in-sourced. In addition,
the methods are complex and confusing to generate, they provide a
misleading understanding of cost, and they lead to wrong management
decisions on important issues, such as make/buy, profitability of sales
orders, rationalization of products or customers, and so forth.

How Standard Costing Can Drive Wrong Behavior

The manufacturing process shown in Figure 1.1 shows machine steel
forgings creating industrial fittings. Prior to introducing any Lean
improvements, this company manufactured in batches of 2500 through a
four-step production process that provides a six-week lead time, 25 days
of inventory, and an 82 percent on-time delivery. The standard cost for
the item is $21.50.

Drill on CNC Inspect &
i k
machine Batch 2500 pac
1 minute 4 minutes

Grind Machine on
lathe
o minutes \/4 e

Total labor time: 15 minutes Lead time: 6 weeks

Labor cost: $5.00 Inventory: 25 days
Overhead cost: $15.00 Batch size: 2500 (10 days)
Material cost: $1.50 On-time delivery = 82%

Total cost: $21.50

Figure 1.1 Traditional production of industrial fittings using machine steel forgings.
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Machine on Drill on CNC
lathe machine

4 minutes 4 minutes
Lean Cell
Grind Inspect &
pack

6 minutes 4 minutes
Total labor time: 18 minutes Lead time: 2 days
Labor cost: $6.00 Inventory: 5 days
Overhead cost: $18.00 Batch size: 250 (1 day)
Material cost: $1.50 On-time delivery = 98%

Total cost: $25.50

Figure 1.2 A production cell using small batches and single-piece flow.

This company received training in value stream mapping and cell
design. The company decided to create a production cell and move to
small batches and single-piece flow. The obstacle to small batches was
the long and complex changeover on the computer numerically controlled
(CNO) machine. To overcome this, the team decided to use a straightfor-
ward drilling machine in the cell instead of the CNC machine. Changeover
on the drilling machine was shorter than on the CNC machine, and the
production batch size was reduced to around 250. The new cell is shown
in Figure 1.2.

The results were impressive. The lead time came down to two days,
inventory fell from 25 days to five days, and the on-time delivery was near
perfect. But looking at the cost information you see a different story. The
standard cost had gone up!

This company decided to cancel the Lean cell and go back to manufac-
turing the old way simply because the production costs for the product had
gone up. This was not the right decision. The real costs did not go up. The
problem is that the standard cost gave the wrong impression about the prod-
uct’s cost.

This kind of problem is seen time and again. As a company intro-
duces Lean manufacturing methods, the traditional standard costing
methods provide misleading information, causing managers to make the
wrong decision.

Almost all companies introducing Lean manufacturing methods
bump up against these kinds of problems. They see great operational
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IS STANDARD COSTING WRONG?

Standard costing is a perfectly good method of calculating product
costs for companies that are committed to mass production methods.
Standard costing is built on assumptions about the production process.
These assumptions can be valid for traditional, batch, and queue manu-
facturers because they will promote the creation of large production
runs to create economies of scale. However, Lean seeks to make items
one at a time, so as to maximize the flow of production, making an
item only when demanded by a customer. Standard costing will tend to
overproduce, creating excess inventories and reducing the flow of pro-
duction—exactly opposite the intent of Lean manufacturing.

Standard costing is not wrong, but it is inappropriate for Lean
manufacturing.

improvement, but little or no financial improvement. Often the financials
show that bad things are happening when, in fact, good Lean changes
are being made.

Standard costing is not wrong for a traditional manufacturer, but it is
inappropriate for Lean manufacturing. We must have better ways of provid-
ing cost information for companies striving to create a Lean enterprise.

We Need to Show the Financial
Impact of Lean Improvements

A well-known manufacturer introduced Lean manufacturing methods into
one of its value streams. The income statement for the value stream is
shown in Table 1.1. The current state is the monthly revenue and cost infor-
mation before the Lean improvements were introduced. The future state
shows the results after the Lean changes have been completed.

There has been some improvement, but it is modest. The reduction in
production costs comes from a reduction in overtime worked by the people.
The following question was asked by the Chief Financial Officer (and others
in the company):

If this Lean manufacturing is so great, why am I not seeing any
bottom-line improvement? Sure, we are seeing improvement in the
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Table 1.1 Income Statement for the Value Stream

Income Statement

Current State | Lean Future Lean

before Lean State Improvement
Revenue $216,200 $216,200 —
Production costs $121,043 $119,000 $(2,043)
Material costs $71,944 $71,944 —
Overhead costs $20,000 $20,000 —
Total cost $212,987 $210,944 $(2,043)
Gross profit $3,213 $5,256 $2,043

operational results, but that’s probably caused by all the work and
attention into that one production area. For all the work we put
into making this Lean manufacturing pilot, we should be seeing a
substantial bottom-line impact.

When the future state was implemented, the company was able to
make a significant reduction in inventory. This provided a welcome
improvement in cash flow, which showed up on the Balance Sheet.
However, this inventory reduction also had a negative impact on the
Income Statement, caused by the increased overhead burden on the
reduced production volume associated with the inventory draw-down.
This one-time inventory reduction pushed the gross profit negative
(Table 1.2).

These are common issues when adopting Lean manufacturing meth-
ods. There is often little financial improvement in the short term, and the
sudden reductions in inventory have a negative impact on profitability.
Traditional accounting methods do not show the financial benefit of Lean
manufacturing. We need to have better ways to identify the financial impact
of the Lean improvements.!

We Need a Better Way to Understand Product Costs

A company creates a dedicated Lean cell to manufacture Product A. The cell
is capable of making 10 items per hour and the total cost of the production
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Table 1.2 Income Statement after Inventory Reduction
Income Statement

Current State | Lean Future Lean

before Lean State Improvement
Revenue $216,200 $216,200 —
Production costs $121,043 $119,000 $(2,043)
Material costs $71,944 $71,944 —
One-time inventory reduction - $12,243
Overhead costs $20,000 $20,000 —
Total cost $212,987 $223,197 $10,200
Gross profit $3,213 $(6,987) $(10,200)

process (including all the support and overhead costs) is $580 per hour. The
raw material cost is $42 per item. What is the cost of Product A? It must be
$100 per unit. The conversion cost is $580/10 units manufactured per hour
(Figure 1.3).

The company introduces a second product, Product B, into the cell.
Product A and Product B are made interchangeably within the cell. The pro-
duction rate is still 10 per hour, but the amount of labor and machine time
required to manufacture Product B is much higher than that of Product A
(Figure 1.4).

Despite the difference in labor and machine time, the cost of Product A
and Product B will be the same. The company can make 10 Product As per
hour and 10 Product Bs per hour. The cost of the value stream is $580 per
hour and (let us assume) the material costs are the same also. The cost of

3 minutes 6 minutes Product A
Mount Prepare for
<« .
components mounting
Output
Align & Inspect & 10 per hour
_— >
secure pack
4 minutes 4 minutes

Figure 1.3 Dedicated Lean cell to manufacture Product A.
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6 minutes 6 minutes Product B

3 minutes 6 minutes Product A
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Figure 1.4 Product A and Product B are made interchangeably within the cell.

Product B will be $42 for materials and a $58 conversion cost; total product
cost is $100.

This example is, of course, overly simplistic, but it does serve to show
that as we move into Lean thinking and our focus is on the flow of mate-
rials, products, and information through the value streams, the mass pro-
duction methods of standard costing become misleading and unhelpful.
Table 1.3 shows the standard costs related to Products A and B.

Lean organizations do not use standard costs for making day-by-day
or week-by-week decisions. The cost information is related to the flow
of products through the value streams. As Lean manufacturing methods
are implemented more fully, the organization ceases to be a job shop and
the costing of production job and individual products are no longer rel-
evant. The value streams become more like process manufacturing plants,
and the methods of process costing are more useful than traditional job
costing.?

Table 1.3 Standard Costs Related to Products A and B
Product A Product B

Standard cost = $90.06 Standard cost = $109.84

e Labor 17 min @ $24.23 per hr =$6.87 | ¢ Labor 24 min @ $24.23 per hr = $9.69

e Overhead @ 600% = $41.19 e Overhead @ 600% = $58.15
e Materials = $42 e Materials = $42
Real cost = $100 Real cost = $100

Standard cost is too low Standard cost is too high
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We Need New Kinds of Lean Performance Measurements

Traditional accounting performance measurements lead to non-Lean actions.
Many manufacturers use measurements related to labor efficiencies and
equipment utilization. These measurements lead people to make more prod-
ucts, build inventory, and increase their batch sizes. This problem is made
worse when this same information is used to calculate financial variances
that need to be discussed and explained at monthly cost meetings.

Many companies also focus on the absorption of overheads. This again
leads production supervisors and operators to make too much product. They
may not have a full understanding of how the overhead absorption works,
but they know they can keep the cost accountants off their backs by mak-
ing more products and building inventory. This is particularly marked at
month-end and often contributes to the wasteful and non-Lean month-end
push of production out of the factory the last few days of the period.

Traditional measurements have three other serious flaws. First, they are
too late; they mostly come out at the end of the month. Second, they are
primarily financial. Financial measurements are often quite suitable for the
finance people and the senior managers of the company, but are of very
limited usefulness for improvement of the processes, creating customer
value, and motivating the people toward Lean goals. Third, they are too
complicated. Most people do not understand them and this leads to lengthy
and fruitless meetings, and to frustration and tension within the company.

Performance measurements within Lean organizations are central to the
control and improvement of the business. Lean organizations use simple and
well-designed performance measurements to provide operational and finan-
cial control, to motivate people toward Lean behaviors, to direct and initi-
ate continuous improvement, and to provide focus for decision making and
management direction.

Lean manufacturers need performance measurements at (at least) three
different levels of the business:

1. Production cell measurements
2. Value stream measurements
3. Company or plant level measurements

There should be very few measurements, and these measurements must
be focused on the Lean issues we wish the people to address. The cell-
level measurements® are primarily designed to assist the operations people
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BMA, Inc. recently conducted a detailed study with one manufacturer.
The company has a single plant with 150 people. They make about
120 different products and their revenues are approximately $15M per
year. They process approximately 4,000,000 transactions per year and
this represents 38 people (equivalent heads) within the company. They
spend 12.7 percent of their revenues processing wasteful transactions.

to complete the actions needed to be completed each day: to create qual-
ity products, on time, in accordance with the customers’ needs. These
measurements are tracked visually (often manually) and frequently (often
hourly), and they focus attention on the immediate needs of creating value
for the customers.

Value stream measurements* are primarily designed to motivate continu-
ous improvement of the value stream processes. It is the value stream con-
tinuous improvement team that works with these measurements, assuring
that they move in the right direction each week.

The plant or company measurements are more familiar measurements used
by the managers of the company to monitor the achievement of the company’s
strategic objectives. The plant or company measurements are usually more
financially focused than the cell-level or value stream-level measurements.

We Need to Eliminate Waste from
Accounting Processes and Systems

Accounting and control systems are extremely wasteful. They are based on
the premise that it is necessary to track and monitor every aspect of the
business if we are to maintain financial and operational control of the busi-
ness. These systems have been referred to as the hidden factory within a
factory. The visible factory is the plant where the products are made. The
hidden factory is the one where thousands and thousands of transactions
are processed, reports produced, meetings convened, studies made, and
projects initiated and completed. This hidden factory is hugely wasteful.
Although these transactions and processes are wasteful, they do serve
a purpose. If the company’s processes are essentially out of control, then
detailed tracking can bring these feral processes to order. In reality, most tra-
ditional companies lack significant control within their processes, requiring
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detailed, transaction-based tracking. But as the methods of Lean thinking
are systematically and continuously applied to the company’s processes, they
gradually come under control, and it is no longer necessary to track all the
steps in the process in great detail.

Companies using traditional systems try to create control from the chaos
of forecasting, scheduling, rescheduling, expediting, material shortages, poor
quality, machine breakdowns, etc. Lean companies address the root causes
of these issues and eliminate the chaos step by step. As we make progress
with the introduction of control built into the processes, we can eliminate
the wasteful tracking processes. We never jeopardize the financial or opera-
tional control of the business by removing transactions before their time. But
we systematically and relentlessly eliminate the transactions by eliminating
the need for them.

In Lean Accounting we define the maturity path for the elimination of
transactions and wasteful systems. It would be wrong and irresponsible to
eliminate transactions and systems that are currently providing financial and
operational control of the business. However, we can define the changes
needed to render those transactions unnecessary. As these changes are intro-
duced and Lean thinking takes hold within the organization, we can elimi-
nate the unnecessary transactions and systems. Using this maturity path, the
wasteful processes are eliminated step by step.

We need to eliminate wasteful transactions and systems.> We need to free
up the time of the finance (and other) people within the company, so they can
engage in the more valuable activities of creating change and improvement.

We Need Better Ways of Making Decisions

The day-to-day decisions made by salespeople, operations people, and others
within the organization are (in most companies) based on traditional account-
ing information. As we move further with Lean manufacturing, this wasteful
financial information becomes increasingly irrelevant and harmful. These deci-
sions relate to such issues as pricing, make/buy, new product introduction,
improvement priorities, product rationalization, and customer profitability.

As we progress with Lean Accounting and much of the traditional cost
and management accounting system is dismantled, owing to its wasteful-
ness, we largely eliminate the use of standard costing in favor of simpler and
more relevant costing methods. But how do we make routine management
decisions without this information?
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Lean Accounting methods for decision making revolve around an under-
standing of the flow of production through the value streams,® and the
effect of these decisions on the value stream profitability and contribu-
tion. Value stream costs are clearly understood because they are calculated
in simple, commonsense ways. Instead of relying on such things as profit
margins based on spurious standard costs, we focus on how the contem-
plated changes will affect the profitability and contribution of the value
stream over the short and long term. These decision-making methods do not
provide a simple, manufactured answer. All of these decisions require busi-
ness judgment and a broader understanding of the company’s strategy. Lean
Accounting methods only provide the financial aspects of these decisions.
But they are quick and easy to use, they focus our attention on the right
things, and they provide financial insight from a Lean thinking perspective.”

We Need to Focus Our Business around Customer Value

The first principle of Lean thinking® is customer value, yet most companies
have accounting systems that focus on internal costs. Lean Accounting focuses
on customer value. The financial information is based on the value stream. We
use methods like target costing® and performance measurements to address
value rather than cost. As the organization matures with Lean manufacturing
and Lean thinking, we move toward driving the business and the improve-
ment processes from an understanding of how we create this value.

Does this mean that cost information is unimportant in Lean Accounting?
No. Cost information is so important, in fact, that we need much better cost
information than that provided by traditional cost and management accounting
systems. However, we recognize that an important part of the cultural shift to
a Lean enterprise is the transition from thinking cost to thinking value.

Mass production companies have focused on cost reduction for years. An
essential tenet of mass production is to “pile it high and make it cheap.” The
essential tenet of Lean thinking is to maximize customer value and eliminate
waste.!” Lean Accounting is designed to address these issues.

Summary

As an organization moves from mass production to Lean manufacturing,
the accounting, control, and measurement systems need to change. Lean
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manufacturing and Lean thinking cannot be sustained over the long term
without significant changes in these systems. Traditional accounting systems
are based on the rules and principles of mass production, and Lean think-
ing violates these rules. Traditional accounting systems actively undermine a
company’s journey toward a Lean enterprise because they motive non-Lean
behavior at all levels of the organization.

To overcome these problems we need to implement the methods known
collectively as Lean Accounting. Based on proven and accepted accounting
practice, Lean Accounting is simple and easily understood by everybody
within the organization and provides business control systems rooted in
Lean thinking.

Lean Accounting addresses the following needs:

B Replacing traditional measurements with few and focused Lean perfor-
mance measurements that motivate Lean behavior at all levels of the
organization and engender continuous Lean improvement. These mea-
surements reflect the company’s Lean strategy and are the foundation of
the company’s operational and financial control.

B [dentifying the financial impact of Lean improvements and establishing
a strategy to maximize these benefits.

B Implementing better ways to understand product costs and value stream
costs, and using this cost information to drive improvement, make bet-
ter business decisions, and enhance profitability.

B Saving money by eliminating large amounts of waste from the account-
ing, control, and measurement systems.

B Freeing up the time of finance people to work on strategic issues
and Lean improvement, and to become change agents within the
organization.

B Focusing the business around the value created for customers.






Chapter 2

Maturity Path to
Lean Accounting

Introducing Lean Accounting methods radically changes the accounting,
control, and measurement processes of most companies. Lean Accounting
creates a very different way to manage and control the organization as it
evolves from traditional, mass production thinking to Lean thinking. These
changes must be made carefully. While the rapid introduction of Lean manu-
facturing and Lean thinking is desirable, the reality is that most organiza-
tions need considerable time to make the transition.

Lean Accounting does not stand alone. It is enabled by Lean thinking
and Lean production methods. Lean Accounting only works when Lean
processes are stable and under control. This is a chicken-and-egg situation.
Lean Accounting not only needs Lean manufacturing, it also facilitates Lean
manufacturing. We need to introduce Lean Accounting in parallel with a
transition to Lean manufacturing and other Lean changes.

The traditional control processes are there for a purpose. They are
designed to maintain financial and operational control of the business. It
would be wrong and irresponsible to remove those control processes too
soon. We must maintain financial control.

Lean manufacturing (and other Lean methodologies) eliminates the need
for most of the traditional accounting processes because they bring the oper-
ation under control. For example, it is vitally important to maintain accurate
and detailed inventory records if the company has high inventory and long
production cycle times. The introduction of Lean methods brings inventory
levels down and creates short production cycle times. The kanbans, the pull

15
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system, the standardized work, and the performance measurements cre-
ate operational control. It is not necessary to have separate financial con-
trol, because the operational control has been built into the process, and
the detailed inventory records are no longer necessary. However, until this
operational control has been established and stabilized, those traditional
transactions are still needed.

The Maturity Path

It is helpful to recognize that there is a maturity path toward the success-
ful implementation of Lean manufacturing. Most companies start off with
a good deal of training, followed by the introduction of pilot Lean cells

or processes. Once the pilots are working well, these methods are rolled
out across the plant and into other areas of the business. Over time, the
company learns to apply Lean thinking to every aspect of its business as it
matures into a thoroughly Lean enterprise.

There is, of course, no end to the Lean journey, and any simple model
for the implementation of Lean manufacturing and Lean thinking will be
inadequate. Also, all companies are different from one another, so they
approach these fundamental changes in different ways. Having said that,
we have found this simple model to be an effective way of addressing the
changes needed to make Lean Accounting a reality within an organization
(Figure 2.D).

The steps in the maturity path organize the five sections in this book
(Table 2.1). “Getting Started” is designed for companies that are in the early
stages of Lean thinking and have some pilots in place. The chapters on
managing by value stream provide information on the more radical change
and improvement your company needs to make as it applies Lean thinking

Lean Manufacturing Maturity Path

Pilot lean Lean manufacturing Lean throughout
production cells widespread company & partners
Getting started with Managing by

— ——> | Thelean enterprise

lean accounting value streams

Lean Accounting Maturity Path

Figure 2.1 Maturity paths for Lean manufacturing and Lean Accounting.



Maturity Path to Lean Accounting ®m 17

Table 2.1 Steps in the Maturity Path

Introduction to Lean Accounting | Chapters 1 and 2 set the scene for Lean

Accounting.
Getting Started with Lean Chapters 3 through 6 introduce the first steps
Accounting in the maturity path.
Managing by Value Stream Chapters 7 through 14 explain Step 2 in the

maturity path.

The Lean Enterprise Chapters 15 through 17 explain Step 3 in the
maturity path.

Tools of Lean Accounting The final chapters, Chapters 18 through 22,
provide more depth on some of the key
methods of Lean Accounting.

more widely. The chapters on Lean enterprise focus on the more advanced
aspects of Lean Accounting.

There is no clear-cut distinction between the three categories of maturity,
but Table 2.2 shows the broad definitions we use in this book. It is com-
mon for a company to be at different levels of maturity in different parts of
the organization. It is also common that there are varying levels of maturity
within the same production plant or office. The purpose of the maturity
path approach is to ensure that Lean Accounting is introduced in a sound
and orderly manner, and that financial control is always maintained.

Maturity Path—Stage 1

When an organization is in the early stages of Lean manufacturing, it is not
wise to make fundamental changes to the accounting, control, and measure-
ment systems. However, important changes and waste elimination can be
made to support the Lean cells and the improvement teams.

New performance measurements are required in the production cells
(Table 2.3). New measurements are also required in the nonproduction
departments that support the cells. These measurements are few and simple.
They reflect the primary issues of Lean thinking: making to takt time, stan-
dardized work, flow, and pull. The measurements are visual, timely, and
action oriented. The primary purpose of these cell-level measurements is to
assist the production people to do today what needs to be done. Cell perfor-
mance measurements are described in Chapter 3.
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Table 2.2 Definitions of Maturity

e Extensive use of visual systems

e Continuous improvement teams
trained and established

Initial supplier certification
program and kanban pull from
some suppliers

Manufacturing managed by value
stream

* Processes under control; typically
some use of SPC

* Work-in-process and finished
goods inventory relatively low and
consistent

Lean
Manufacturing Lean Manufacturing Attributes Lean Accounting
Pilot Lean e Successful Lean cells in place Getting started
production cells | o ytensive training in Lean principles | With Lean
Accounting

e Flow, pull, kanban

* Quick changeover and SMED

e Standardized work

¢ Quality at source and

self-inspection

Lean e Widespread manufacturing in cells | Managing by
manufacturing across the plant with standardized | value streams
widespread work and single-piece-flow

Lean thinking
applied
throughout
organization and
partners

e Company organized by value
streams

e Extensive cooperation with
customers, suppliers, and partners

e Continuous improvement as way of
life

e Lean thinking applied throughout
the entire organization

Lean enterprise

Note: SMED, single-minute exchange of die; SPC, statistical process control.
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Table 2.3 Lean Accounting Changes during the Getting-Started Stage of the Lean
Maturity Path

Lean Manufacturing Lean Accounting

e Successful Lean cells in place e Lean performance measurements in

* Extensive training in Lean principles the production cells

e Calculate the financial impact of the

e Flow, pull, kanban )
Lean improvements

* Quick changeover and SMED

. e Eliminate many of the operational
e Standardized work

transactions

* Quality at source and self-inspection e Eliminate variance reporting and other

traditional performance
measurements

¢ Eliminate waste from the financial
accounting processes

e Identify the company’s major value
streams

e Identify the primary drivers of cost
and performance

Note: SMED, single-minute exchange of die.

When Lean pilots are introduced, it is unusual to see significant improve-
ment in the company’s financial reports. There can be some inventory
reduction that leads to beneficial cash flow improvement, but this often takes
some time to be realized. There is rarely any short-term improvement in cost
or profitability and, almost always, Lean changes have a negative impact on
the major financial variance reports. The classic dilemma is marked “opera-
tional improvements and no financial improvement,” or worse. It is impor-
tant in the early stages of the Lean implementation to calculate the financial
benefits of the changes being made. Most companies make the mistake of
trying to identify the financial benefits of Lean changes using the old mass
production measurements. They are looking for head-count reductions and
unit-cost reductions in the short term. This inevitably leads to conflict and
wrong decisions. The discussion in Chapter 4 shows a better way to address
the financial benefit of Lean improvements. This method can be used in the
early stage of Lean manufacturing implementation, as well as in later stages.

During the first stage of the Lean maturity path, it is necessary to con-
tinue most of the detailed reporting required by the traditional account-
ing, control, and measurement systems. These systems continue to be the
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primary financial control method. It is possible, however, to reduce the
amount of waste associated with reporting this information. Most organiza-
tions use clear-cut methods like backflushing of materials and labor costs

to eliminate a lot of the detailed manual transactions. It is important at this
stage to eliminate the reports and measurements from the traditional system.
The systems may well continue to be used, but it is not necessary to show
the reports to anyone. We control the cells using the Lean performance mea-
surements and ignore the old reporting methods. Chapter 5 addresses these
initial steps to reduce wasteful transactions.

While improvements are being made to the production operations and
the cost and management accounting associated with them, we can also
begin to address the financial accounting processes. Typically, these pro-
cesses contain a great deal of waste, much of which we can remove even
in these early stages of the introduction of Lean thinking. We also need to
free up the time of the finance people within the company. There is a lot of
important Lean work to do and the finance people have a crucial role in the
Lean transformation of the company. Lean Financial Accounting is discussed
in Chapter 6.

Finally, in the first stage of the Lean maturity path there is some prepa-
ratory work to be done. This is a good time to start the process of defin-
ing the value streams. In the early stages of Lean, most organizations focus
their attention on the shop-floor processes. The company’s value streams
are much bigger than just the production process; they include sales and
marketing, procurement, engineering, customer service, production support
services, and more. It is useful in the early stages to begin the process of
defining the company’s value streams. Chapter 7 addresses the definition of
value streams.

Another useful action is to identify where (within the value streams) the
costs occur and where the value is created. Later, we will spend a great
deal of time on these issues. It is worthwhile to begin this process up front
by identifying the extent of waste in the value stream. This is discussed in
Chapters 4 and 10.

Maturity Path—Stage 2

Some of the more fundamental Lean Accounting changes can be made
when the company’s Lean manufacturing has matured and Lean methods
are widespread within the plant or an individual value stream (Table 2.4).
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Table 2.4 Lean Accounting Changes during Stage of the Lean Maturity Path,

“Manage by Value Stream”

Lean Manufacturing

Lean Accounting

e Widespread manufacturing in cells
across the plant with standardized
work and single-piece-flow

e Extensive use of visual systems

¢ Continuous improvement teams
trained and established

e Initial supplier certification program
and kanban pull from some suppliers

* Manufacturing managed by value
stream

® Processes under control, typically with
some use of SPC

* Work-in-process and finished goods
inventory relatively low and consistent

¢ Performance measurements at the
value stream level and the plant or
corporate level

e Integrated performance
measurements reflect the company
business strategy

e Value stream direct cost accounting
replaces standard costing

e Value stream performance
measurements and value stream cost
information drive continuous
improvement

e Expanded use of value stream cost
analysis to understand where the costs
are and where the value is

e Features and characteristics used
when product cost is required

e Financial planning integrated with the
sales and operations planning

The widespread use of Lean methods means that the processes are coming
under control operationally; inventory is low and consistent; visual methods
are used to plan, initiate, and control production; and a culture of continu-

ous improvement is developing.

Once the value streams are well defined, Lean performance measure-
ments are introduced to the value streams. These will be few and focused
measurements designed to motivate continuous improvement and ensure
that the value stream is under control. Value stream performance measure-

ments are discussed in Chapter 8.

The biggest change at this point is the introduction of Value Stream
Costing (VSC), which is used to eliminate most of the wasteful transactions
associated with production control, materials, and product costing. VSC
eliminates the need for standard costing and overhead allocations and cre-
ates a simple and effective cost accounting method. Value Stream Costing is

dealt with in Chapter 9.
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It goes without saying that the removal of standard costing must be done
carefully. In most companies the use of standard costs is widespread for
various kinds of decision making, from pricing to make/buy to inventory
valuation. Value stream costing takes a different approach to these kinds of
decisions. It is important that these changes are well thought out and the
people well trained. The use of value stream costing requires people in the
company to think differently—to think Lean—about costs, profitability, and
financial improvement. These issues also are dealt with in Chapter 9.

It is not necessary, most of the time, to know the cost of a product
when using Value Stream Costing and Lean decision making, but when it is
required, we use features and characteristics to determine the product cost.
The purpose is to identify the features and characteristics of the product and
process that truly affect the costs within the value stream. It is usually possi-
ble to develop a simple matrix that relates the costs of products within a value
stream to a small number of key features. Chapter 11, “Calculating Product
Costs,” describes the features and characteristics method of product costing.

Within stage two of the Lean Accounting maturity path, we also expand
the value stream cost analysis, so the value stream team clearly understands
where costs are generated and where value is created. We integrate the
financial planning process with the sales and operational planning pro-
cesses within the company so that we are no longer running the plant on
spurious, out-of-date budgets, but have a single game plan, updated each
month, for the achievement of the company’s strategy. Also, we can elimi-
nate a lot more waste from the transactions now that the value stream pro-
cesses are coming under control. These issues are addressed in Chapter 12,
“Eliminating More Wasteful Transactions.”

Is Lean Accounting a Series of Methods and Tools?

While these Lean Accounting changes appear to be the introduction of new
methods, in fact we are introducing a single Lean management system. This
Lean management system applies the principles of Lean thinking to the
accounting, control, and measurement of the business.

B Lean Accounting uses visual measurement as the primary method of
control. These measurements are few, primarily manual, focused on
the creation of customer value, and require empowerment of people
throughout the organization.
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B Lean Accounting focuses business management around the value
streams. All cost collection and financial decisions are made at the
value stream level.

B Lean Accounting methods are designed to motivate ongoing, never-end-
ing, continuous improvement of the value stream.

B Lean Accounting eliminates most of the waste from the control systems
through integrating control into the operational processes. The elimi-
nation of the need for wasteful transactions, reports, and meetings
leads to the use of simple and understandable costing and reporting
methods.

B Lean Accounting applies the principles of Lean thinking (value, value
streams, flow, pull, empowerment, perfection) to the accounting pro-
cesses themselves.

A similar dynamic is evident in Lean Accounting and Lean manufactur-
ing. Some people regard Lean manufacturing as a series of tools that can be
learned and applied. While there is some truth in this, experienced practi-
tioners recognize that the tools are less important than the underlying prin-
ciples of Lean. The tools were developed over time to support and apply Lean
principles.

The same is true of Lean Accounting. The methods and tools of Lean
Accounting are not (for the most part) new. They have been used for many
years in other kinds of businesses and under different circumstances. The
power of Lean Accounting is that the use of these methods supports and
applies Lean principles.

The application of Lean manufacturing and Lean Accounting methods
varies from one organization to another. Companies really are different from
each other. However, the Lean principles are universal. Lean Accounting
applies Lean principles to the management of the business. When applied
well, this becomes a quiet revolution.

Maturity Path—Stage 3

The first two stages of the maturity path deal with internal changes to the
management of the business. Stage 3 addresses the outside world. Its two
primary issues are the creation of customer value and cooperation with
third-party partners.

A long-term objective of the Lean enterprise is to drive the operation
from the value we create for the customer. This is in stark contrast with
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traditional companies where the operation is driven with a firm focus on
cost reduction. Simply put, mass production is a cost-down approach,
whereas the Lean approach is value-up. The Lean method for bringing cus-
tomer value into every aspect of our processes and improvement is called
target costing.

Target costing starts with a profound understanding of the market, the
needs of the customers, and how the company’s products and services meet
those needs. Once the value is clearly established from the customer’s per-
spective, target costing moves on to calculating the costs required within
the value streams to support the customer’s need for value and the com-
pany’s needs for profit and cash. We establish target costs for products,
subassemblies, processes, and materials. The outcome of target costing
is the development of action plans and continuous improvement initia-
tives designed to change the company’s products and processes to meet or
exceed the customer’s requirements for additional value (Table 2.5).

Target costing is a powerful method for bringing Lean thinking into every
aspect of the company’s business. Target costing requires the integration of
marketing, sales, product design, production, engineering, purchasing, and
so forth. It focuses everybody within the value streams toward the creation

Table 2.5 Lean Accounting Changes during the Lean Enterprise Stage of the Lean
Maturity Path

Lean Manufacturing Lean Accounting

e Company organized by value streams | e Target costing used to understand
customer value and drive continuous

* Extensive cooperation with customers, )
improvement processes

suppliers, and partners

e Target costing used in product design
to link the customer value to business
operations, and product/process
design

e Continuous improvement has become
a way of life

e Lean thinking applied throughout the

entire organization )
* Value stream mapping and value

stream costing extended outside the
company to suppliers, customers, and
third-party partners

* Most purchasing and inventory
control processes eliminated as
materials are pulled daily, expensed,
and not tracked

* Most routine bookkeeping activities
automated or outsourced
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of customer value. The value stream processes are changed to meet or
exceed the value required and to generate exceptional profitability and cash
flow. Target costing is described in Chapter 16.

The mature Lean enterprise recognizes that its value streams extend beyond
its own four walls. While there is still a great deal of continuous improvement
to be completed, much of the internal waste has been eliminated. The external
waste is now addressed. A touchstone of a Lean enterprise is the profound level
of cooperation with third-party organizations, including customers, suppliers,
and other partners. Lean enterprises draw value stream maps that include exter-
nal organizations. They work cooperatively with their customers and suppliers
to improve their processes and eliminate waste.

The Lean Accounting methods required to support these extended value
streams arise from the need to understand the costs of value streams that
extend outside of the organizations and the need to eliminate wasteful trans-
actions and systems that are duplicated between the parties. This leads to
new ways of pricing products, new approaches to selling, and new ways of
understanding the business control of the operation. These are discussed in
Chapter 17.

In addition, there continues to be much waste that can be eliminated
from the operational control processes, the financial control processes, and
other administrative aspects of the business. These waste eliminations come
about as a result of bringing our own processes, and those of our partners,
under control. For example, is it necessary to provide an invoice to a cus-
tomer receiving daily deliveries pulled from us by kanbans and delivered
directly to their shop floor in standard containers? Is it necessary to maintain
a perpetual inventory?

As these processes come under control within our own organization and
the third parties we work with regularly, then we can eliminate the related
transactions, processes, and bureaucracies. Chapter 14, “Lean Financial
Accounting I1,” and Chapter 15, “The Lean Enterprise,” address these issues.

Getting Started with Lean Accounting

So where do we start? The place to start is to understand where your com-
pany is on the Lean manufacturing maturity path. You can use the simple
definitions given in this chapter or you can refer to the more detailed break-
down given in Chapter 20.
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Chapter 19 contains the BMA, Inc. Lean Accounting Maturity Path
Questionnaire. The purpose of this questionnaire is to determine your
company’s status with Lean Accounting and to help you map out a practical
maturity path suitable for your needs.

Our experience with Lean Accounting has taught us that there is no
cookie-cutter implementation method. Even within our own maturity path
approach, we sometimes find that a company will easily be doing (what we
would consider) advanced methods in the early stages of their Lean transfor-
mation. Similarly, some of the changes we recommend for the early stages
of maturity are, in fact, a complex challenge for other organizations. Every
company, however, needs to go through a maturity path. The maturity path
approach ensures that the introduction of Lean Accounting provides massive
savings and improvements, while at the same time maintaining operational
and financial control of the business.

Summary

The introduction of Lean Accounting represents radical changes to an orga-
nization’s accounting, control, and measurement systems. These changes
need to be introduced carefully because the current systems are used to
maintain financial control of the company’s operations. It is essential to
maintain sound financial control while at the same time eliminating most
of the traditional cost management accounting and measurement processes.
The successful implementation of Lean manufacturing (and other Lean meth-
ods) is the foundation for Lean Accounting. As the company’s operational
processes are brought under control through Lean thinking, we can begin to
dismantle unnecessary financial control and measurement processes.

When an organization is just beginning with its Lean transformation,
the early methods of Lean Accounting (as described in Chapters 3 through
6) are appropriate. Companies that are further ahead with Lean thinking
and have Lean manufacturing methods widespread across their plants will
be ready for the more fundamental Lean Accounting changes described in
Managing the Value Stream (Chapters 7 through 14). Mature Lean enterprises
will want to take Lean Accounting further and use the methods discussed in
the sections on Lean Enterprise of this book (Chapters 15 through 17).

Essential to Lean Accounting is an orderly, step-by-step transition of the
company’s accounting, control, and measurement systems as the organiza-
tion matures with the Lean transformation (Table 2.6).
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Table 2.6 Lean Accounting Maturity Path

single-piece-flow
e Extensive use of visual systems

¢ Continuous improvement
teams trained and established

e Initial supplier certification
program and kanban pull from
some suppliers

e Manufacturing managed by
value stream

* Processes under control;
typically some use of SPC

* Work-in-process and finished
goods inventory relatively low
and consistent

e Lean e Successful Lean cells in place e Lean performance
pilots * Extensive training in Lean measurements in the
principles production cells
* Flow, pull, kanban . Flnanaal impact of Lean
_ improvements calculated
* Quick changeover and SMED . .
* Many operational transactions
* Standardized work eliminated
* Quality at source and * Variance reporting and other
self-inspection traditional performance
measurements eliminated
* Waste from financial
accounting processes
eliminated
* The company’s major value
streams identified
e Primary drivers of cost and
performance identified
* Managing | ® Widespread cellular * Performance measurements at
by value manufacturing across the plant the value stream level and the
streams with standardized work and plant or corporate level

Integrated performance
measurements reflecting the
company business strategy

Value stream direct cost
accounting replaces standard
costing

°

Value stream performance
measurements and value
stream cost information drive
continuous improvement

Expanded use of value stream
cost analysis to understand
where the costs are and where
the value is

°

Features and characteristics
used when a product cost is
required.

e Financial planning integrated
with the sales and operations
planning

continued
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Table 2.6 (Continued)

Lean Accounting Maturity Patht

® Lean
enterprise

e Company organized by value
streams

e Extensive cooperation with
customers, suppliers, and
partners

e Continuous improvement has
become a way of life

e Lean thinking is being applied
throughout the entire
organization

°

L]

Target costing used to
understand customer value and
drives the continuous
improvement processes

Target costing used in product
design to link the customer
value to the business
operations and the product/
process design

Extend value stream mapping
and value stream costing
outside the company to
suppliers, customers, and
third-party partners

Much of the purchasing and
inventory control processes
eliminated as materials are
pulled daily, expensed, and not
tracked

Automate or outsource much
of the routine bookkeeping
activities

Note: SMED, single-minute exchange of die; SPC, statistical process control.




Chapter 3

Cell Performance
Measurements

Lean manufacturing and other Lean processes need quite different per-
formance measurements. Lean cells need to focus on customer takt time,
flow rate, the effectiveness of standardized work, and the stability of the
pull system and single-piece flow. Traditional measurements focus on
efficiency, machine utilization, overhead absorption, etc. The measure-
ments are different because we need to provide motivation toward differ-
ent goals.

It is a mistake to mix Lean manufacturing with traditional measurements.
The operators and supervisors are pulled in two different directions; their
Lean training focuses on achieving takt time while their traditional mea-
surements focus on earning hours and being efficient. When old measure-
ments are mixed with Lean operations the Lean changes fail to achieve their
objectives.

What’s Wrong with Traditional Measurements?

B They motivate non-Lean behavior, such as building large batches and
increasing inventory, which ruin flow and lengthen cycle time.

B The measurements come too late to be useful and contain primarily
financial information. Traditional reports usually address the efficiency
of people, the utilization of machines, and such variances as labor
(rate and usage), materials usage, and overhead absorption. In most
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companies these reports are available monthly and much time is spent
explaining the variances. In some cases, additional reports provide daily
information, but they do little to support the company’s Lean goals.

B The measurements waste a lot of time gathering data. Providing these
reports requires the collection of detailed information about labor
hours per production and machine time per job and job step, materi-
als issued, scrap, and so on. These wasteful transactions do not provide
helpful reports.

B As we move to Lean manufacturing the burden of data collection
becomes worse. If we make smaller batches we have more work orders,
which leads to more tracking, more labor reporting, more machine time
reporting, and more waste. Many organizations “perfume the pig” by
automating these transactions, but they are merely automating waste.

What'’s Right with Lean Cell Measurements?

B Lean cell measurements are few and their focus is on the issues of
Lean manufacturing, providing motivation toward the company’s
Lean goals.

B [nformation is gathered and used in the cell and is presented visually.
Operators and supervisors get the right information at the right time, in
a form they can readily understand and use.

B Data gathering and reporting is quick, easy, and relevant. In most cases,
complex data gathering or reporting is not required. The data is usually
gathered manually by the people in the cell and reported on a white
board or other visual board right in the cell.

B The measurements are developed directly from the company’s business
strategy and motivate people toward achieving that strategy.

In this chapter we describe the performance measurements suitable for
Lean production cells. We will discuss these reports as if they are stand-
alone measurements. In fact, the cell performance measurements are a part
of the broader measurement set that supports the company’s business strat-
egy from the plant or division through the value streams to the cells and
nonproduction processes. We will address these broader issues in Chapter 8,
“Lean Performance Measurements,” and we will demonstrate how to link the
business strategy to the performance measurement set in Chapter 19, “Lean
Performance Measurement Linkage Chart.”
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BMA Inc. Performance Measurement Starter Set

There is no right set of measurements for a Lean cell, but over the past 10
years we have worked with many companies implementing Lean manufac-
turing cells and have developed our own starter set. These measurements
are not perfect and they do not fit every situation, but they are tried and
tested in many organizations and are a good starting point for most Lean

pilots.

The complete starter set is shown in Table 3.1. In this chapter, we
address the cell measurements only. The other starter set measurements are
described in Chapter 8.

Day-by-the-Hour Report

The most fundamental measurement of Lean performance is the Day-by-the-
Hour report (Figure 3.1). It tracks the cell’s success at the achievement of takt
time. Lean cells are designed to achieve a predetermined cycle time for the
products manufactured. The cycle time of the cell is determined by the takt
time required by customer demand. The takt time is the rate at which cus-
tomers demand product. If customers need a product every five minutes, for
example, then the cycle times at each of the cells involved in manufacturing

the product must match the five-minute requirement.

Table 3.1

Performance Measurement Starter Set

market share

Continuous
improvement
culture

Inventory days
On-time delivery

Customer
satisfaction

On-time delivery
Dock-to-dock time
First Time Through

Average cost per
unit

AR days
outstanding

Value Stream Cell/Process
Strategic Issues Strategic Measures Measures Measures
Increase cash flow | Sales growth Sales per Sales per person
Increase sales and | EBITDA employee Day-by-the-Hour

production
WIP-to-SWIP
First Time Through

Operation
equipment
effectiveness

Note: EBITDA, earnings before interest, taxes, depreciation, and amortization; SWIP,
standard work-in-progress; WIP, work-in-progress.
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Figure 3.1 Day-by-the Hour report.

The Day-by-the-Hour report tracks the cell’s ability to achieve the takt
time and provides fast feedback when problems arise. The Day-by-the-Hour
information is usually reported on a white board within the cell and shows
the production quantity needed each hour to support the customer takt
time. At the end of each hour one member of the cell team writes up the
actual quantity achieved that hour and the cumulative quantity achieved that
shift or that day.

There are three purposes for this measurement. The first is to keep the
operating people in the cell focused on maintaining a consistent output
of products in line with customer demand. The second is to provide fast
feedback when problems in the cell need to be fixed quickly. The third is
to gather data about the problems so they can be studied and permanently
corrected.

For a cell to maximize flow and minimize waste, the cell must manufacture
the product at the same rate as customer demand for the product. This is why
cells are designed to run at the same rate as the takt time. To maintain this con-
stant thythm of production, the cell team needs to be well trained in the stan-
dardized work methods, effectively supplied with parts and materials, and have
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TAKT TIME

A company that manufactures high-quality radios has an average cus-
tomer demand of 635 units per day. The factory works two shifts of 7Y
hours each. The takt time is 85 seconds. To fulfill the customer demand
the factory must make one radio every 85 seconds.

The cycle time of the final assembly cell must be no less than 85
seconds. Every step in the final assembly cell processes must take 85
seconds or less.

The takt time for the cell assembling the speaker unit subassem-
blies is 42.5 seconds. The cell must make two speakers for every radio
manufactured.

a method to track their production rate. The Day-by-the-Hour report helps them
track their rate of production and keep it in line with the customer’s takt time.

When the production rate of the cell falls back and the hourly quantity is
not achieved, it is imperative that the issues causing the problem are quickly
resolved. The cell team is trained to raise the alarm when the hourly pro-
duction quantity (or cumulative quantity) falls below a certain level. Andon
lights (Figure 3.2) are often used to provide a visual method of raising the
alarm. When the light goes on, an alarm is raised, which alerts managers,
engineers, and production specialists to go to the cell and help resolve the
problem quickly.

The achievement of takt time is so vital to the success of Lean flow
within the plant that it is important to have an effective mechanism in place
for people to raise the alarm, resolve the problem, and have the cell catch
up on the shortfall within a few hours. This instant problem resolution and
emphasis on the importance of takt-time achievement requires a change in
management style for companies moving from traditional manufacturing.
However, because there is so little inventory and the focus is on production
flow and takt time, one cell cannot be allowed to fall behind. Production
managers, supervisors, engineers, maintenance people, materials people,
planning specialists, and others must be readily available to attend to prob-
lems immediately and resolve them quickly.

To avoid constant production fire drills it is necessary for the cell team
to stop the line and call for help only when the production slow-down is
significant. Usually a percentage or quantity below the hourly requirement
is established. If production falls below this amount, raise the alarm. When
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Figure 3.2 Andon light.

good data is available, this shortfall quantity is calculated statistically to
ensure that the people are reacting to a real problem and not to the produc-
tion noise or expected variability in the process.

The Day-by-the-Hour report is also used to gather information and data
about the problems the cell experiences over time. Every hour, when the
production quantity is reported, the cell team writes down the problems
they encountered during the hour. If there has been a shortfall that hour,
they write up the reason for it. This information is used by the cell team
itself, the value stream continuous improvement team, and managers or
engineers within the value stream to introduce changes that permanently
resolve the problems. This is part of the work of perfecting the process that
leads to continuously improving process quality.

All cell performance measurements must report the result of the work
and also have a method for collecting data that relates to problems. These
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performance measurements are not used to measure people’s efficiency or
capability. The measurements are used to enable the cell team to complete
today what needs to be done to serve the customer’s needs and create
value. The measurements are also used to gather the first-level data required
in the cell’s pursuit of perfection.

The Primary Reason the Cell Team Neglects
the Day-by-the-Hour Report

If managers, supervisors, and others in authority do not look at the results
or use the information, the cell team members soon know whether their
managers and supervisors are paying attention to the information they
report on the Day-by-the-Hour report. If they find that the managers and
supervisors do not walk the production floor regularly and monitor the cell’s
progress throughout the day, they (rightly) conclude that the managers and
supervisors are not serious about the importance of takt time.

If you (as a manager or supervisor) want your cell team to use the Day-
by-the-Hour report effectively, you must make sure you are constantly out
on the shop floor working with the people, reviewing the issues, under-
standing the problems, resolving problems, and managing the processes
visually. If you spend much of your time in your office looking at com-
puter screens and reading reports, the team members will conclude (again,
correctly) that visual management is a buzzword they should not take
seriously.

This different way of managing the production process is a major change
for many companies moving into Lean methods for the first time. However,
it is an essential part of Lean management that cannot be neglected if you
are looking for successful Lean cells and value streams.

Why by the Hour?

Measuring by the hour is not a requirement. You need to select a time
frame that matches the production rhythm of the process and is conve-
nient for the cell team to use. It is important, however, to measure fre-
quently because one purpose of the reporting is to enable the cell team to
resolve problems quickly and get back on track to achieve takt time. If you
only measure daily or by shift, for example, this important purpose cannot
be achieved.



36 ®m Practical Lean Accounting

Some companies set the measurement time to be the same as the pitch!
of the process. This means that it will measure at the same frequency as
the value stream releases work at its pacemaker cell. The pacemaker cell
sets the pace of work for the whole value stream, so that the work will flow
at a constant rate—so-called levelized scheduling. This can be convenient
because it links scheduling, materials handling, and production reporting
into a single process. One of our clients sets this report every 20 minutes.
This is the pitch they use for the flow of materials through the value stream.
This 20-minute pitch was set because the materials required for 20 minutes
of production fitted well onto the carts used to move the material from one
cell to another within the value stream.

Our Cells Only Make a Few Products Each Hour
and the Cycle Times Vary Considerably

The Day-by-the-Hour report works most simply when the cell makes a large
number of products each hour and these products have roughly the same
production cycle time (Figure 3.3). However, when this is not the case, it is
even more important to maintain and monitor the rhythm of production.

Some companies use the Day-by-the-Hour report to provide the produc-
tion schedule to the cell. The specific products to be manufactured each
hour are written on the board. These products are, of course, scheduled
from the kanbans or customer orders pulling the need for the item. The
quantity per hour may be different each hour according to the production
cycle time of the products. The cell team reports the quantity produced
each hour and this is compared to the scheduled quantity and the cumula-
tive quantities.

When the products need to be manufactured in a specific sequence, this
can also be provided on the Day-by-the-Hour board. The cell team can then
report the quantity manufactured that hour and whether it was completed in
the appropriate sequence.

Companies using heijunka methods to levelize production will often
match the reporting interval to the time within which a full cycle of level-
ized production is completed. This usually means that the quantity per cycle
(or pitch) is always consistent despite the fact that the products are widely
different and their individual cycle times vary considerably.
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Figure 3.3 Day-by-the-Hour report for a cell that makes a large number of products
that have roughly the same production cycle time.

Alternative Measurements

Day-by-the-Hour measurement is used by almost all Lean manufacturing
companies. Some companies use exit reports; others track cumulative output
over time; and still others track linearity. Another approach is to track the
cell’s cycle time by counting the amount of work-in-process inventory within
the cell and dividing by the output quantity.

When a machine makes very large quantities of products, it is usually
best to track the quantity automatically and report it on an andon board
above the cell or the machine. An andon board is an electronic message
board that is placed where it can be easily viewed. It automatically posts in
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Figure 3.4 Electronic counter.

lights the planned production and the production actually achieved for the
shift. This automatic posting removes from the operator the task of count-
ing the actual units produced and makes the information very visible. Other
processes lend themselves to an electronic counter (Figure 3.4). The opera-
tor can flip a switch each time one item is completed, or the item can be
counted as it passes out of the cell and on to the next step in the process.
These results are again presented on prominent lighted display boards
(along with the required production rate) so that cell team members can
continuously monitor their progress.

First-Time-Through Report

The purpose of the First-Time-Through (FTT) measurement is to monitor
whether the cell is making the products right the first time. Some would see
this as a quality measure because it tracks scrap, rework, and repair. A better
way to look at the FTT, however, is as a measurement of the effectiveness of
the cell’s standardized work.
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Standardized work is an essential feature of Lean manufacturing. When a
cell is designed, the precise method of manufacture is specified. The physi-
cal flow of the product through the cell is defined and diagrammed. The
steps in the production process and how to perform them is defined and
diagrammed. The combination diagram shows the exact sequence and tim-
ing of the production process.

The two primary purposes for standardizing work are to ensure the prod-
uct is made correctly and to the cell’s production cycle time. Cell operators
are trained to complete the production processes exactly in accordance with
the standardized work. This way the product is made perfect the first time
and at the right rate.?

The cell FTT report shows the percentage of product made in the cell
without any need for rework, repair, or scrap. If the standardized work
is adhered to, the product will be made right first time, and FTT will be
100 percent.

There are other reasons, however, for scrap and rework. The materials
and components may be faulty, for example, but most scrap, rework, and
repairs are owed to the operator not completing or not adhering to the stan-
dardized work.

How Do I Measure First Time Through?

FTT = Total Units Processed — Rejects or Reworks

Total Units Processed

If the production quantity for a time period an hour, for example, 40
units and three of these units required rework, then the FTT is 92.5 per-
cent. This is calculated as 37/40 because 37 units were completed right
the first time.

The FTT percentage may be calculated at more than one workstation
within the cell. For example, a cell may have three workstations, each of
which is tracking the FTT. If the FTT for workstation 1 is 90 percent, for
workstation 2 is 95 percent, and for workstation 3 is 85 percent, the FTT for
the whole cell is the product of the three individual FTTs.

Cell FTT = FTT1 * FTT2 * FTT3 = 90% * 95% * 85% = 72.7%
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How Is the Data Collected?

The data required for the FTT calculation is collected by the cell team mem-
bers themselves, monitoring their own production processes. Each person
included in the FTT monitoring is given a check-sheet (or similar data-
gathering method) and he or she keeps track of the products that require
rework, repair, or scrap, and the reasons for the problem. Typically the
check-sheet has columns for the most common problems and extra space for
noting other issues and problems.

It is not necessary to track and monitor every step in the process and
every person involved. You need to decide which steps in the production
process are most critical or problematic. Do not monitor for the sake of
monitoring. Only gather information that is required and meaningful.

How Do I Report FTT?

First Time Through can be reported a number of ways. Some people com-
bine it with the Day-by-the-Hour report and have their cell team members
track the FTT information on the same white board or flip chart they use for
Day-by-the-Hour. Alongside the completed quantity, the cell team reports the
FTT for that hour’s output.

FTT can be reported on a graph or bar chart on the cell performance
measurement board. It can be reported throughout the day at regu-
lar intervals or at the end of the shift or the day. Alternatively, it can be
reported on a diagram of the cell. The individual FTTs are shown for each
workstation, and the summary for the cell is shown at the end of the cell.

What Is the Number One Reason for the FTT to Fail?

The most common reason FTT reporting fails is that the information is used
to blame or criticize the operators. The cell team members gather their own
data within the process. If they feel that accurate reporting will put them in
danger of discipline or criticism, they will falsify the numbers.

It is essential to develop a no-blame environment on the shop floor (and
other places within the value stream) because information must be correct
and up to date. The purpose of the information is never to judge people,
but to discover problems and issues that need resolution. Even if a person
is at fault, it is most likely the result of a problem within the process, for
example, lack of training, lack of fail-safe or mistake-proofing methods, or
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inadequate documentation. Again, Lean thinking requires a thoroughly dif-
ferent style of management in which we monitor the process and not the
people, and where problems are seen as opportunities for improvement.

Alternative Measurements to FTT

There are several methods of measuring quality. Some organizations track
rejects in terms of parts per million. Others keep careful track of the quan-
tity or value of scrap material. Yield is also a common way of measuring
product quality, particularly when manufacturing less discrete products.
While quality measurements are often successful, they typically address
the outcome of cell process. First Time Through is designed to measure
not only the success of the process at making good parts or products, but
also to indicate the capability of the standardized work. The most impor-
tant issues are not only how many were made perfectly, but also how many
were made right the first time, without additional, wasteful work.

WIP-to-SWIP Report

The WIP-to-SWIP report shows the inventory levels in the cells. WIP is
work-in-progress. SWIP is standard work-in-progress. Cells are designed to
contain a certain amount of inventory. This inventory is often determined
by the number of kanbans between the cell's work centers. The purpose of
these kanbans is to buffer the production processes within the cell against
delays or problems, as well as to trigger production and maintain the one-
piece flow (Figure 3.5).
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Figure 3.5 Standard work-in-progress.
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The kanban method in its various forms is the backbone of a Lean pull
system. If the kanbans go awry, the pull system within the value stream
fails: production cycle times extend, production rates fall, and the processes
become unstable. It is essential to maintain the pull system effectively.

We measure WIP-to-SWIP because it tracks the success of the pull sys-
tem. If the actual inventory within the cell is always the same as the stan-
dard WIP designed for the cell, then the pull system is working correctly. If
the inventory goes much higher or much lower than designed, then the pull
system is failing. WIP-to-SWIP is a measure of the pull system.

How Is the Report Calculated?

The WIP-to-SWIP is calculated by dividing the inventory quantity within the
cell by the standard WIP inventory quantity.

Total Inventory on the Cell
Standard Cell Inventory

The ideal result is 1. The WIP is equal to the SWIP. If the result is higher
than 1, there is too much inventory in the cell. If the result is less than 1,
there is too little inventory and the cell is in danger of running short.

How Is the Data Gathered?

The information is most commonly gathered by simply counting the number
of kanbans in the cell. A kanban contains the number of items that are to
be manufactured at any one time. Kanbans may be in the form of containers
or totes, squares painted either on the benches or on the floor, or physical
cards denoting the items.

A kanban always has a fixed quantity associated with it. It may have 10
pieces in a standard container, a single piece in a kanban square, or a cer-
tain amount contained on a shelf or rack. It is not necessary to count all of
the individual parts, just the kanbans, because they represent the part and
the standard quantity of that part.

If kanbans are not in use and the pull system is maintained another
way, you can just count the number of units in the cell. If the cell contains
a very large number of items, perhaps for the assembly of a complex prod-
uct, it may be impossible to count all the parts. In this case, you will select
a major part (or family of parts) that represents the quantity of products
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flowing through the cell. A good example of this is a printed circuit board
within an electronics assembly cell. There may be thousands of parts and
components, but the boards themselves can be counted easily. Castings or
forging are often used in machining cells. One guitar manufacturer counts
guitar necks from among the hundreds of wooden components needed to
manufacture the instrument.

If possible, avoid tracking cell inventories on computer systems. Visual
management works better.

How Do I Report WIP-to-SWIP?

WIP-to-SWIP may be reported by the hour, but it is more common to report
by the shift or the day. The inventory is counted and the ratio is calculated.
The results can be plotted on a run chart or bar graph. A better way is to
use a color-coded visual report like the one in Table 3.2.

The gray blocks mean the inventory is in line with standard WIP. The
black blocks mean the inventory is significantly too high. The checked block

Table 3.2 Color-Coded WIP-to-SWIP Report
Monday Aug 6

Tuesday Aug 7

Wednesday Aug 8 14 | Shortage of clips

Thursday Aug 9 16 | Shortage of clips and holders

Friday Aug 10

Monday Aug 13 8

Tuesday Aug 14

Wednesday Aug 15

Thursday Aug 16

Friday Aug 17

Monday Aug 20

Tuesday Aug 21 13 | Product mix not level

Wednesday Aug 22

Thursday Aug 23

Friday Aug 24
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means the inventory is significantly too low. Again, it is important to have a
method of tracking the reasons for the problems so these can be addressed
and resolved quickly.

Train the people using the report so that they know how much over or
under inventory is acceptable. This avoids reporting a problem when it is
merely the noise within the kanban pull process.

Alternative Measurements to WIP-to-SWIP

Some companies simply track the amount of inventory within the cell and
report it. This may be as a quantity, a number of kanbans, or the value

of the inventory. Often the chart that reports inventory will also show the
planned inventory. Others use dock-to-dock tracking, where the inventory
throughout the cell is counted and divided by the output rate. This gives the
number of days or hours of inventory within the cell.?

Operational Equipment Effectiveness

The three measurements we have discussed so far address the manual
operation of the cell. Operational Equipment Effectiveness (OEE) addresses
the machines within a cell. OEE is a combination measurement that tracks
the ability of a machine to make product on time and to the right quality.

In many processes the cell cycle time is determined by the ability of the
machine to make to cycle time. OEE tracks this and the reasons for problems.

AVAILABILITY

Operating Time/Net Available Time

B Net Available Time = Total Scheduled Time — Contractually
Required Downtime

B Operating Time = Net Available Time — Downtime

B Contractually required downtime is usually set by union con-
tracts, local regulations, or management policy.

B Downtime is caused by equipment breakdowns, setup and adjust-

ments, tooling losses, changeovers, and other documented minor

stops.
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OEE is a little complicated. It requires the tracking of three attributes of
the machine: downtime, production rate, and first time through. These three
measurements are then combined into the single measurement of OEE.

We do not recommend applying OEE to all the machines in the cell or
the value stream. OEE takes time to track and measure. The most important
place to use OEE is with the machine that creates a bottleneck in the cell.
This machine determines the flow rate and cycle time of the entire cell. If this
machine fails to operate effectively, the whole cell fails. When you first start
with these measurements, use OEE at the bottleneck (or constraint) machine.

Once your measurement system has matured and people are using the
measurement as a regular part of their daily work, you can extend the use
of OEE to other machines within the cell.

OFEE is often used to support a Total Productive Maintenance (TPM)
program. TPM is a formal method for ensuring the correct maintenance
on production machines. TPM puts the responsibility for maintenance with
the machine operators, rather than the company’s maintenance depart-
ment. The machine operators use OEE to monitor the production capability
of their machines and initiate preventive maintenance to ensure that their
machines are always capable of making product on time and to quality.

How Do I Measure OEE?

The OEE calculation requires three pieces of data: machine availability,
machine performance, and the quality of products.
OEE is the product of the following three factors:

OEE = Availability * Performance Efficiency * Quality

To track availability we need to track the amount of time the machine
was not working when it should have been available. If the machine is
not working at a time it is needed, then it is down. The machine operators
track the downtime and the reasons for the problem. The availability of the
machine is the percentage of time the machine was up and running when it
was needed.

Availability = (Total Time — Downtime)/Total Time

If the production shift is eight hours (480 minutes) and the machine is
down four times during the shift, for a total of 40 minutes, then
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Availability = (480 — 40)/480 = 440/480 = 91.67%

Performance efficiency is concerned with the rate of production from the
machine. A machine may be designed to run at a rate of 100 per hour, but
if it is running at only 90 per hour, its performance efficiency is 90 per-
cent. The ideal production rate is not necessarily the maximum run rate for
the machine. The ideal rate is the run rate at which we have designed it to
run within this cell. This will often be slower than the maximum run rate
because we need to run the machine in line with the cycle time needed to
achieve customer takt time.

Performance Efficiency = Actual Run Rate/Ideal Run Rate

Such issues as speed losses, losses associated with undocumented idling
or minor stoppages, or losses resulting from blocked or starving upstream
and downstream equipment can affect performance efficiency.

Quuality is measured using the First-Time-Through method. FTT is the
percentage of parts manufactured without rework, rejects, or scrap. The
machine operator keeps track of how many items are reworked, rejected, or
scrapped. This is contrasted to the total number of items manufactured.

Quality = (Total Quantity Manufactured — Number Rejected)/
Total Quantity Manufactured

If we manufacture 126 items and need to rework seven, then the quality
measure is

Quality = (126 — 7)/126 = 119/126 = 94.44%

The overall equipment effectiveness is calculated by multiplying these
three factors.

OEE = Availability * Performance Efficiency * Quality
OEE = 91.67 * 90.00 * 94.44 = 7792%

How Do We Gather the Data?

The data for OEE has to be gathered by tracking the machine carefully
throughout the day. The downtime must be documented as it occurs and
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the reasons for the downtime tracked. The run rate is tracked by comparing
the hourly production quantities to the designed run rate. The operator tracks
the FTT by recording the rejects and the reasons for the rejects. This informa-
tion is brought together at the end of the day or shift and the OEE is calculated.

How Do We Report OEE?

OEE should be reported at the machine on a graph or chart showing the
OEE result and the breakdown between the three elements of the measure-
ment. The chart also highlights the level below which the operator should
notify a supervisor or engineer that the machine is malfunctioning. This
level may be calculated statistically as a lower limit outside of which the
machine no longer displays normal variability but needs repair.

As well as reporting the results of the OEE (and the three elements of
OEE), the reasons for problems should be recorded: the number of occur-
rences and duration of downtime, the reasons for quality problems or
machine slow-downs. This information is used to build up a history of the
machine’s operation that the continuous improvement team, the operator, or
engineers use to resolve machine problems permanently.

Is OEE Used for Other Things?

OEE is often used as the primary measurement when a company introduces
Total Productive Maintenance (TPM). TPM is a systematic method that allows
machine operators to use preventive maintenance methods to ensure the
availability and productivity of the machines they use. Maintenance people
assigned to the value stream perform major maintenance activities on the
machines, but the operators themselves are responsible for the effectiveness
of their machines and perform much of the routine maintenance tasks them-
selves. This is similar to our private cars. We are responsible for our cars
being in good working order. We perform simple routine maintenance such
as cLeaning, filling up with gas, checking the oil level, etc., but we delegate
major maintenance and repairs to specialist service garages.

The operators use OEE to measure the success of the TPM efforts. If TPM
is applied correctly, even old and troublesome machines can be brought up to
good working order. OEE and, sometimes, statistical process control are used
to notify the operator whenever the machine’s performance begins to deviate.

Another use of OEE is in the design of the cell, or when the value
stream takt time is recalculated. For example, a value stream takt time is
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120 seconds and a cell within the value stream has a required cycle time
of 100 seconds. However, the bottleneck machine within the cell has a
regular OEE of 85 percent. Then the cell needs to be set up to run at a rate
of 85 seconds (100 seconds * 85 percent OEE) because the effectiveness of
the machine will, over time, slow down the cell run rate to an average of
100 seconds.

It is essential to know the normal OEE of a machine when designing a
production cell. To design a cell assuming the machines will be 100 percent
available, 100 percent productive, and provide 100 percent perfect quality is
usually a mistake. The OEE of the bottleneck machine needs to be applied
to the required cycle time to obtain the design cycle time.

Alternative Measurements to OEE

Some organizations find that OEE is overkill. Their machines do not have
problems with their speed of performance, for example. They just use
measurements of downtime and FTT to keep track of the machine’s effec-
tiveness. These are either reported individually or combined into a simpler
version of OEE.

Other companies find that downtime is the big issue, and they just
keep track of the downtime of the bottleneck machines. A bottleneck
machine produces at the slowest rate of any in the cell. It determines the
maximum rate of production of the cell—thus its designation as a bottle-
neck. Many companies use full OEE on bottleneck machines, and also
track the downtime of nonbottleneck machines. This provides the data
required to understand why cycle times are sometimes missed and to
resolve production problems in the cell that are caused by machines other
than the bottleneck.

Other Support Measurements in the Cell

The four measurements given above are the primary cell measurements. It is
not always necessary to use all four in a cell, but these measurements moti-
vate the cell operators toward Lean manufacturing goals. They are designed
to measure the Lean goals, and they assist the operators in achieving the
planned rate of production as they maintain the focus on producing at the
desired rate of production.
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It is usual for cell operators to maintain other support measurements.
While not primary measurements, these can be important to the success of
the cell.

Cross-Training Chart

This chart shows how much cross-training has been achieved among the
cell team members. The chart lists the name of all the cell team members
on the horizontal axis. Across the top of the chart are listed all the topics
the people need to be trained in over time. Typically, the first set of topics
includes tasks required within the cell to make the products. The second set
of topics includes the skills required to do preventive maintenance, prob-
lem solving, and Lean improvement. The third set of topics includes tasks
required to support other cells. And the fourth set includes skills in facilitat-
ing continuous improvement teams and kaizen events.

When a person receives training, this is marked on the chart. Many orga-
nizations designate skill levels. For example, a red circle on the chart may
denote that the person has received training; an orange circle may denote
that the person is trained and certified; a green circle may denote that the
person is a trainer of that task.

It is possible to assign a numeric score to each level of skill (1 for
training, 3 for certification, and 10 for trainer status, for example) and
then calculate the average amount of cross-training per person within the
cell.

Five S

Most Lean companies have a formal 5S program, which is used to create an
orderly cell work area. It is important for the cell operators to maintain their
own 5S. The results from 5S audits should be posted in the cell. Self-audits
are the best kind. Provide people with a photograph of the cell in perfect
condition and have them assess themselves currently, using a 5S check-sheet.
5S is usually reported on a bar chart or radar chart showing the level of
achievement in the 5 S’s (Figure 3.0).
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Figure 3.6 Five S chart.

Safety

While not a performance measurement as such, tracking safety within the
cell is of the highest importance Figure 3.7 shows a Safety Cross Calendar
chart that can be used in a cell or for an entire value stream.

Absenteeism

Some organizations track the attendance of people within the cell. This may
be used for payroll reporting as well for keeping track of problems.

Setup Times

It is common to track machine setup times in production cells where the
setup or changeover of machines is an important driver of success with the
achievement of takt. Figure 3.8 shows press changeovers tracked on a simple
graph. This photograph comes from a company that achieved significant
improvement in changeover time just from the focus created by the require-
ment to measure it.



Cell Performance Measurements ®m 51

Figure 3.7 Safety Cross Calendar.

Figure 3.8 Press changeover time tracking.
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Figure 3.9 Performance measurement board.

Presenting the Information

Cell performance measurements should be presented visually in the cell
and maintained by the cell operators. A performance measurement board
(Figure 3.9) is a standard part of all Lean cells. The board has a place for
showing the current performance measurements like the Day-by-the-Hour
report, First Time Through, and so on. It also has a place for reporting the
problems and issues the cell team is having. These problems are written on
a flip chart or white board, and the problems can be divided into two types:
those problems that can be solved by the cell team (Can Do problems) and
those requiring help from other people (Need Help problems).

The performance measurement board may also contain other informa-
tion, such as standard work charts, the cell’s continuous improvement proj-
ect information, process maps, and other information about the cell process.

It is useful that performance measurement boards be on wheels so they
can be easily moved when cell layout is changed. It is also helpful to be able
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Figure 3.10 One method of reporting the progress of problem resolution processes.

to move them into a meeting room or the continuous improvement room
when the people need to discuss the information.

These boards become the focal point of the cell because they provide
the information required by the cell team to monitor its progress and record
the issues and problems that need to be resolved. The boards are also
important to the supervisors and managers because they can see at a glance
the status of the cell and what issues need urgent attention.

It is typical for Lean cells to have a 10-minute team meeting before
each shift. This is used to review the performance from the previous day;,
discuss the problems noted on the board, assign people to resolve the
problems, and decide on any changes needed. This meeting also may be a
forum for discussing the production schedule and the progress of improve-
ment projects.

Some companies find it helpful to keep track of the issues and problems
raised on the cell performance boards. Figure 3.10 shows how one company
reports the progress of these problem resolution processes.

Making the Cell Performance Measurements Work

Performance measurements are used differently in Lean manufacturing than
in traditional manufacturing. In Lean, the purpose of the cell measurements
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is to help the cell team manufacture its products to meet the takt time of
the customer. The focus is on flow, standardized work, pull, and timeliness.
To make these measurements work they must be managed from a Lean
perspective:

1. The supervisors and managers must use the measurements to moni-
tor the progress of the shop floor. The managers and supervisors with
direct responsibility for the shop floor must get their information from
the performance measurement boards. The engineers, maintenance
people, inventory and production planning people, accountants, and
others must also get the information from the performance measurement
boards.

This represents a different way of managing the business. Those peo-
ple with direct production or production support responsibilities must
walk the floor regularly and often throughout the day. This is visual
management at work. To use visual management you must observe the
information regularly and systematically.

The operations people will soon know if their information
is being used or not. If they find that their issues are not being
resolved and their data is not used, they will stop posting it and go
back to running the cell the old way. They will know that their man-
agers did not mean what they said about Lean manufacturing and
visual management.

2. Eliminate any other measurements. The visual measurements in the cell
must be the only cell measurements. If there is another set of manage-
ment reports on the cell, perhaps coming from the cost accounting
system, then the tendency will be to use the old and familiar measure-
ments rather than the Lean measurements.

It is vital to eliminate the other measurements from the cell. It may
be, in the early stages of Lean manufacturing, that your company is still
running a traditional cost accounting system with variance reports, etc.
The finance people may still need to run these reports, but they should
not show them to anyone. The cell must be run using the new, visual
measurements.

3. The measurements must be easy for people to do. It is essential that
the information is easy to gather and the reporting quick and simple.
Select measurements that are relevant and for which the data are readily
available to the relevant people. Provide people with simple methods of
gathering and reporting the numbers.
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If necessary, provide automatic data gathering. If the cell contains fast-
running machines, introduce automatic counters. If the machines automat-
ically reject faulty parts, have the machines count the quantities and report
them visually on an andon board or something similar. We have one cus-
tomer with a cell that is noisy and dirty. The operators wear heavy protec-
tive clothes and thick gloves. The operators cannot easily count parts and
write down numbers. The company introduced a simple counting system
whereby the operator hits a large plastic button every time a product is
completed. This simple method adds up the numbers manufactured every
15 minutes, which is the pitch of production in the cell.

4. Listen to the users. The cell team members are the primary users of
these performance measurements. Listen to their ideas and suggestions.
Lean performance measurements should change over time. There is no
reason why we need to keep the exact same measurements forever.
Indeed, measurements can vary from one cell to another. Allow the
people to change and fine-tune their measurement systems until they
have useful and relevant information to help them achieve the planned
rate of production.

5. Provide a no-blame workplace. The information reported on the perfor-
mance measurement boards is gathered and presented by the cell team
members. It is important that the cell team members are confident that
they can report the true information without risking discipline or cen-
sure from their supervisors or managers. If the people are to provide
the true information there must be a practical no-blame atmosphere
within the plant. There must be a general principle agreeing that prob-
lems and errors are regarded as opportunities for improving the process
and getting a step nearer to perfection.

6. Summarize the data. The data being collected in the cell by the hour
and the shift is the basic raw information used by the value stream con-
tinuous improvement team(s). It is useful to collect the data and sum-
marize it into a spreadsheet or database. The cell operators can do this,
but it is more common for the manufacturing engineers or an accoun-
tant within the value stream to do this.

Nonproduction Cells and Departments

In this chapter, we have discussed performance measurements for manu-
facturing cells. However, there are many other cells within the value
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stream. These are the support areas, the nonproduction cells, and depart-
ments so essential to the success of the value stream. These also need
performance measurements.

The same methods used for production cells work for nonproduction
cells. The measurements themselves, and also the methods for gathering
data, may differ, but the Lean approaches are the same. Take an order entry
cell, for example. Does an order entry process have a cycle time? Does an
order entry process have standardized work? Does an order entry process
have inventory flowing through it?

The answer to all of these questions is yes. There is takt time for the
order entry process. If customers order 800 items per day and there is an
eight-hour shift, then the product takt time is (8 * 3600)/800 = 36 seconds. If
the average order quantity is 25, then the order entry takt time is (8 * 3600)/
(800/25) = 900 seconds or 15 minutes. We need to enter one order every
quarter of an hour. We can use a method similar to the Day-by-the-Hour
report to track the achievement of the cell cycle time to match the customer
takt time. We may not track by the hour—the half-day may be appropriate,
but the method is the same.

We can and should establish standardized work for the order entry pro-
cess, and we should use First-Time-Through (or something similar to it) to
track the effectiveness of the processes and the standardized work. It may
be that the problems with orders may not be found until later in the process,
but we can assess the number of orders being entered right-first-time with-
out rejects or rework.

The inventory in the order entry process is the number of order docu-
ments in the flow through the order entry process. We can flow this
material using kanban squares in a similar way to a shop-floor process,
and we can measure the flow of these orders using something similar to
WIP-to-SWIP.

This kind of measurement may be overkill for a simple order entry pro-
cess, especially as simple order entry processes will be gradually replaced
by visual pull systems. However, an order entry process requiring quota-
tions, configuration, and validation, and the development of make-to-order
work instructions, for example, requires these kinds of measurements to
ensure the controlled flow through the value stream.

Similar measurements will be very helpful in many of the support depart-
ments, particularly those that are in the direct flow, from order through to
shipment and cash collection.
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How Does This Relate to Accounting and Control?

In this chapter we have stressed the importance of cell performance mea-
surements to enable cell operators to monitor their own work throughout
the day and ensure that they meet the needs of the customers. While this is
the primary reason for the measurements, the cell-level measurements are
also one of the principle control mechanisms within the value streams.

As we move away from traditional, transaction-based cost accounting,
inventory control, and production control processes, we need another way
to make sure the processes are under control. The cell-level performance
measurements are one of the methods we use to ensure this. We can
remove wasteful transactions only when we know that the processes are
under control and consistent.* To do otherwise would be to risk the financial
control of the business, and we will never compromise financial control.

If you are a financial controller or other financial person within a newly
Lean operation, you will be monitoring the cell-level performance measure-
ments as one of your principal methods of ensuring financial control of the
business. The finance people also spend a considerable amount of time on
the shop floor and in the other parts of the company that support the value
streams. They need to review the performance measurements regularly.

Finance people will use the value stream performance measurements®
to assess the level of business control. Finance people will also be active
members of the value stream continuous improvement teams. The con-
tinuous improvement processes are also primary control mechanisms of
the business.®

Summary

Most companies embark on Lean manufacturing by introducing pilot Lean
manufacturing cells. This is the first step in the maturity path for Lean
manufacturing. At this early stage of Lean there are a number of changes
required in the accounting, control, and measurement systems. These
include

B New performance measurements for the Lean production cells

B The elimination of many of the wasteful transactions within the cell

B A method of measuring and understanding the financial impact of the
implemented Lean improvements
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Table 3.3 BMA Starter Set of Performance Measurements for Lean

Manufacturing Cells

Cell Performance
Measurement

What Does It Measure?

Lean Principle

Day-by-the-Hour

Hourly production
compared to the quantity
required that hour

Make to takt time

First Time Through

Percentage produced in
the cell right-first-time
without rework, repair, or
scrap

Make to standardized
work the same every time

WIP-to-SWIP

The amount of inventory
within the cell compared
to the amount of
inventory designed to be
in the cell

Make to pull
Manufacture only when
there is a kanban or other
pull signal

Operational Equipment
Effectiveness

Combined measure of a
machine’s ability to make

Make to takt time for a
bottleneck or constraint

to quality, to make at the machine
right rate, and to be

available when required

In this chapter we identified the BMA starter set of performance measure-
ments for Lean manufacturing cells. These measurements are not intended
to be the perfect measurement system, but they have been tried and tested
in many Lean operations and create a very good starting point for a Lean
measurement system. These measurements are given in Table 3.3.

The purpose of these measurements is to provide the cell team mem-
bers with the information they need to meet the customers’ needs today,
to get done today what needs to be done. These are action-oriented mea-
sures. If things go wrong, these measurements trigger action to correct
the problems.

Managers, supervisors, and support people within the value stream use
these measurements throughout each day to ensure that the cells and the
value stream operate to meet customers’ takt time. This requires managers
and supervisors to use the performance measurements frequently through-
out the day and the week to visually monitor production and to solve prob-
lems. Problems preventing the cells and the value stream from meeting
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customer needs must be solved very quickly. These problems are identified
quickly through the performance measurements.

These cell-level measurements are just one set of measurements used to
ensure that a company’s operational processes are under good control. If
the processes are under control, then the elaborate and wasteful financial
control systems can begin to be eliminated. This leads to a Lean Accounting
system with very few transactions.






Chapter 4

Financial Benefits of
Lean Manufacturing

Lean manufacturing typically generates impressive operating benefits, but
companies frequently find that financial benefits are not immediately forth-
coming to the same degree. In this chapter, we look at measuring and man-
aging financial benefits from an operations perspective to predict the impact
of Lean improvements on the financial results. Many teams are unable to
answer this question satisfactorily as traditional accounting does not provide
the necessary information. The approach to measurement developed in this
chapter provides a way for the team to communicate to upper manage-
ment what the impacts of Lean are likely to be. It also provides a structured
method for evaluating the financial benefits from alternative strategies for
taking advantage of the increased operating capability. The chapter is orga-
nized into four sections:

1. The Problem

2. Creating the Box Score

3. Managing Capacity

4. Making Money from Lean Manufacturing

The Problem

When Lean is introduced in a company, executives and employees expect to
see tangible financial improvement. Often, there is no short-term financial
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improvement, and sometimes the opposite occurs. This causes comments
such as the following from dismayed executives: “We see wonderful results
in operations, but they don’t show up in the financial statements. If Lean is
so great, why doesn't it hit the bottom line?”

The problem stems from differing perspectives of operations and finance.
A language needs to be created that bridges these two groups. The opera-
tions people see results such as the following:

B Reduced lead times

B Improved quality—reduced scrap and rework
B Improved on-time delivery

B Reduced floor space

B Increased inventory turns

They rightly claim that achieving these results enables the company to sat-
isfy customers better and thereby achieve increased growth and profitability.
Often Lean enables the company to reduce its backlog, and the results are
reflected in increased customer satisfaction.

The financial view of the same set of data is radically different. Their per-
spective is that the Lean changes provide the potential for financial improve-
ment, but unless costs are reduced or revenue is increased, the financial
picture will not change. It does not matter that operations can process an
order through to delivery in one-quarter of the time. Here are some typical
financial results from the early stages of Lean:

B Revenue stays the same, although there may be some reduced backlog
that brings revenue in quicker.

B Costs stay much the same, although overtime and scrap costs may
reduce a little.

B Operating profits may go down owing to the impact of reduced inven-
tory on cost of sales.

B Cash flow from operations may increase owing to inventory reduction.

B Other financial indicators have not improved, or have worsened.

B Sales per employee have stayed the same.

B Average cost per unit sold has increased due to increased costs.
From an operations point of view, the financial results do not make any

sense at all. How can good things be happening, while the financial results,



Financial Benefits of Lean Manufacturing ® 63

which are supposed to reflect what is going on in operations, show bad
things happening?

Faced with the immediate mediocre financial results, the typical senior
finance manager concludes that Lean is not working. It is the unusual
manager who can view the long-term benefits of these Lean efforts. This
manager sees beyond the unimpressive short-term results and looks to the
long-term financial opportunities that Lean operating creates.

However, most managers need a way of bridging the operational and
financial views of Lean. In the interest of providing a communication vehicle
that bridges these two views, we have developed a way to display both the
operating and financial views in one report. We call this the Box Score. The
Box Score provides a three-dimensional perspective. It presents the key
operations and financial results together with information on how the value
stream’s resources are used in a way that both perspectives can be viewed at
the same time. These three perspectives enable managers to plan and evalu-
ate Lean results that have a positive impact on both the financial and the
operational results.

Creating the Box Score

The box score provides a framework for evaluating the operating and
financial effects of Lean and provides a structured way to view and speak
about the different ways in which Lean creates value. In this section, we
will discuss this framework in the context of a specific company, Electronic
Components, Inc. (ECD. Subsequent sections will teach you how to complete
the box score using ECI as an example.

Table 4.1 presents the box score report without any data. Note the three
categories of data listed down the left-hand margin: Operational, Resource
Capacity, and Financial. We will discuss the operational and financial first.

Operational

Six items of data are included. You will read more about them in Chapter 8,
“Value Stream Performance Measurements.” We will include the definitions
here to reinforce your understanding.

B Dock-to-Dock Days is the amount of time from material receipt
to shipment of the finished product to the customer, thus its
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Table 4.1

Box Score Report for Electronic Components, Inc.

Lean Value Stream Box Score

Value stream: Electronics controllers

Current
State

Future
State

Change

Long-
Term
Future
State—Alt
No.

Change
from
Current
State

Operational

Dock-to-dock days

First Time Through

On-time shipment

Floor space

Sales per person

Average cost per
unit

Resource
capacity

Productive

Nonproductive

Available

Inventory value

Financial

Revenue

Material costs

Conversion costs

Value stream profit

name—Dock-to-Dock days. It is calculated by dividing the number of
items of a control part in the plant (raw material, work-in-process, and
finished goods) by the average rate at which the end products are manu-
factured in that value stream in products per day. A control part is used
in each step of production and leaves the value stream in the form of a
finished item. Typical control parts are printed circuit boards, castings,
and engine blocks.
B First Time Through is a measure of quality. It is calculated as the percent
of total units that pass through the value stream on the first pass without
being repaired, reworked, or scrapped. It is often called First Pass Yield.
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Because we are measuring this for the value stream, it is the product of
the measure at each evaluation point in the entire value stream.
On-Time Shipment measures the extent to which the right products
have been shipped on the right date and in the right order. It is calcu-
lated as the percentage of the scheduled customer order volumes actu-
ally shipped on schedule.

Floor Space is the square footage of space the value stream takes up,
including the production footprint and the space dedicated to raw mate-
rial, work-in-process, and finished goods inventories.

Sales per Person is a measure of both the value created and the pro-
ductivity of the value stream. It is calculated by dividing the revenue
shipped and invoiced from the value stream, during a given period, by
the average number of full-time equivalent employees, including first-
line management, in the value stream during the period.

B Average Cost per Unit is the total value stream costs for a period,

divided by the number of units shipped during the period. Costs
included are all production labor, production support, operations sup-
port, engineering support, facilities and maintenance, production mate-
rials, and other costs consumed by the value stream.

Table 4.2 is an example of the calculation of the value stream costs for a

sample month. Note that the value stream costs include all the costs used in

producing controllers made during the month:

Raw materials used in production

Outside processing costs

Employee costs, including wages and employee benefits

Machine costs, depreciation expense, and utilities if metered

Other costs, such as tooling, consumables, allocated overhead, and

so forth

Occupancy, an allocated portion of utilities, rent, insurance and the like,
based on the square footage of the value stream footprint

Also, it is important to note that the costs included are not only those

incurred by the “touch” manufacturing departments, but also the employee

costs incurred in supporting production of the controllers, which we would

normally call Indirect costs.
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Table 4.2 Calculation of the Value Stream Costs for a Sample Month

Value
Company Location Stream Type Date
Electronic Nirvana,
Components CA Controllers | Current
Outside
Material Process | Employee | Machine | Other TOTAL
Costs Cost Costs Costs Costs COST
Customer $11,921 $11,921
service
Purchasing $14,902 $14,902
SMT cells $358,512 $16,704 $412,172
Hand load and $25,608 $22,968 $50,592
wave cell
Test and rework $16,704 | $16,956 | $20,000 $20,232
cell
Assemble and $128,040 $10,440 $2,016 $138,480
burn-in cell
Shipping $2,088 |  $3,528 $2,088
Quiality $7,978 $7,978
assurance
Manufacturing $7,978 $7,978
engineering
Accounting $7,978 $7,978
Information $3,989 $3,989
system
Design $7,760 $3,989 $11,749
engineering
Maintenance $11,967 $11,967
and other
support
TOTAL $512,160 $7,760| $139,606 | $22,500 | $20,000 | $702,026
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B Customer service takes the orders and receives customer calls related to
the product.

B Purchasing schedules production and procures the raw materials.

B Shipping ships the controllers to customers.

B Quality Assurance performs quality inspections, inventory reviews, and
improvement projects for the value stream.

B Manufacturing Engineering gets involved in improvement projects.

B Accounting pays supplier invoices, does the payroll, and invoices cus-
tomers for shipments.

B [nformation Systems maintains the computer systems used by the value
stream.

B Design Engineering performs improvement projects.

Technical Support performs improvement projects.

Table 4.3 shows the number of employees in each function and the average
cost per employee for the month.

In the case of ECI, functions that are expected to reside in the value
stream over the long run are included in the cost of the value stream,
though the people are not assigned to the value stream organizationally. So
people who spend most of their time either working in or supporting the
value stream are included. On the other hand, those functions that are never
expected to be included in the value stream should be excluded. We will
have more to say about value streams and value stream costing in Chapters
7 and 9. The costs included for the month are the total costs of the produc-
tion of controllers for the month. It is important to note that this means that,
rather than including some of the costs in work-in-process and finished
goods inventories, they will be included in the expenses of the month in
which they are incurred.

Let us look at the financial information included in the box score.

Financial Information in the Box Score

Five items make up the financial data to be included in the box score. These
are the items that are most often the concern of both accounting and finance
and the senior officers of the company.

B [nventory value is the end-of-period cost of inventory that belongs to
the value stream, using the amounts in the books of the company.
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Table 4.3 Average Cost per Employee for the Month

No. of Cost per
Employees | Employee | Overtime

Customer service 4.00 $2,980.33
Purchasing 5.00 $2,980.33
SMT cell 8.00 $2,088.00
Hand load and wave cell 11.00 $2,088.00
Test and rework cell 8.00 $2,088.00
Assemble and burn-in cell 5.00 $2,088.00
Shipping 1.00 $2,088.00
Quality assurance 2.00 $3,989.00
Manufacturing engineering 2.00 $3,989.00
Accounting 2.00 $3,989.00
Information systems 1.00 $3,989.00
Design engineering 1.00 $3,989.00
Technical support 3.00 $3,989.00
TOTAL 53 No. People $0

B Revenue is the invoiced amounts for shipments from the value stream
during the period, as recorded in the company’s books.

B Material cost is simply the amount the company spent for production
materials during the period. In the mature Lean company in which
inventories are level and low, this amount is equal to the materials cost
included in cost of sales for the period. This is because materials are
purchased and used in production for products sold during the same
accounting period. For companies at the start of their Lean journeys, we
will use the same convention.

B Conversion costs include expenses incurred, during the period, to
run the value stream. In the mature Lean company, which is organized
by value stream, all of these resources will be in the value stream itself
and there will be very few support services shared among two or more
value streams. This is the ideal situation in which there are no costs
allocated across value streams. However, as discussed previously in the
description of Average Cost per Unit, we recognize that in the initial
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stages of Lean, few companies will have organized by value stream,
and therefore it will be necessary to allocate significant support costs to
account for the true costs of running the value stream. For the most part,
the costs can be taken directly from the payroll records and accruals for
employee benefits. Depreciation should be taken from the journals.
When inventories are level and low, these amounts equal the con-
version costs included in cost of sales in the company’s financial state-
ments. At the initiation of Lean this will most likely not be the case, and
companies find that the levels of inventories affect their book profits.
These profits increase as inventories rise at the end of a period and fall
as inventory levels fall. For this reason we do not use this method of
calculating costs in Lean Accounting. We do not believe that it serves
the Lean process to measure costs in such a way that costs rise when
inventories decline and decrease when inventories increase. That is
exactly contrary to what Lean is trying to accomplish. We will have
more to say about this later in Chapter 9, “Value Stream Costing,” but
for the purpose of calculating conversion cost for the box score, the use
of the total costs for the period will eliminate the effects of changing
inventory levels on the conversion costs for the period.

Value stream profits are simply the difference between revenues and
costs of sales (in this case, the sum of material costs and conversion
costs). It is essentially equivalent to cash flow minus depreciation.

In traditional financial accounting, profits differ from cash flows. The
reason for this difference is due to the accounting convention of matching
expenses for items sold with the revenue received to arrive at gross prof-
its. This causes cash outflows for items in production, but not yet sold, to
be included in cash expenses, but not in cost of sales. Similarly, the cost
of items sold from inventory, in excess of the purchases for the period,
are included in cost of sales, but not cash flow. Other noncash transac-
tions are included in gross profits, but not cash flow. Examples are sales
awaiting receipt of cash in accounts receivable; invoices received wait-
ing for cash payment in accounts payable; and hours worked waiting for
payment to workers in accrued payroll. All of these are included in the
company’s accounting records as working capital accounts.

Because Lean is about increasing the flow of cash, increased cash
flow is an important financial benefit of Lean. The expensing of costs of
production as incurred makes Value Stream Profit essentially equivalent
to period cash flow.
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Using the Box Score in Planning

The box score has two important purposes. The first is as a planning tool at
the outset of Lean to judge the effectiveness of Lean from a business per-
spective. In this regard it answers the question whether the Lean initiatives
planned are a sensible thing to do and under what conditions. The second
is to monitor how to progress toward achieving the plans. We will deal with
the former here.

Note that in Table 4.1 there are four columns to the right of the items
measured:

1. Current State provides the status of the items measured prior to com-
pletion of any planned initiatives. This provides the base case against
which any improvements will be compared.

2. Future State provides the status of measured items if the planned ini-
tiatives provide the expected benefits. Usually the time horizon is six
months or less.

3. Change from the Current State simply shows the difference between the
Current and Future States.

4. Long-Term Future State provides an estimate of the business benefits
that are expected to accrue over the long term as a result of the Lean
initiatives and strategic actions undertaken to take advantage of the
opportunities afforded. Usually several scenarios are developed to
assess and select the most attractive ones from a business perspective.

The aim is to maximize the benefits to the business from Lean. Let us
develop the Operations and Financial sections of the box score for ECI and
then launch into a discussion of Resource Capacity.

The ECI Current State

The diagram in Figure 4.1 shows the current state electronics components
value stream for ECL

Production is based on a weekly schedule produced by Customer Service
based on a forecast from the customer. Shipments are scheduled daily based
on firm orders. During an average month ECI ships 2134 boards to custom-
ers. Lead time for the process is 20.5 days and processing time is 30.3 min-
utes of the lead time. There is a great deal of room for improvement.

The production process is straightforward:
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B Standard components are loaded into boards using a surface mount
machine (SMT).

B Specialized components are loaded by hand into the boards.

B Every board is tested and defects are reworked.

B The final product is assembled and undergoes a burn-in test.

B The final product is shipped.

There are several things wrong with the process as it stands:

B There is a push system with a great deal of inventory:.
B The process cycle times are unbalanced.

B There is a great deal of inspection and rework.

B Delivery times are unstable and production is rushed.

The box score for the current state reflects these problems.

ECI Future State

Figure 4.2 depicts the value stream map for the electronics components
planned future state:
Some changes from the current state are obvious:

B Flow time through the value stream was reduced from 205 to 4.5 days.

B A kanban system was implemented to pull customer requirements
through the value stream, rather than scheduling each work center
and pushing.

B The cycle time in the Hand Load/Wave Post cell was reduced to six
minutes from 12 minutes by redesigning the cell, thereby permitting the
work to flow smoothly.

B Quality was improved dramatically, reducing the reject rate in the Test
and Rework cell from 50 percent to 0 percent, by implementing self-
inspection and continuous improvement in the SMT and Hand Load/
Wave Post cells.

B Agreements with suppliers were renegotiated, provided that key suppli-
ers deliver daily to the supermarket in front of the SMT cell in response
to a kanban order from the cell, rather than twice weekly resulting from
a material requisition from the MRP system.

B The SMT cell was able to reduce its operating time from two shifts
to one shift as a result of the initiatives. Consequently, the number of
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Table 4.4 Box Score for the Current State—ECI Controllers Value Stream

Lean Value Stream Box Score

Value stream: Electronics controllers

Long-
Term Change
Future from
Future State— Current
Current State | State | Change | Alt No. State
Dock-to-dock days 20.5 days
%U First Time Through 48% FTT
§ On-time shipment 90%
8‘ Floor space 34,000 sq feet
Sales per person $24,389
.| Average cost per $328.97
T | unit
]
§ Productive
§ Nonproductive
2 | Available
&
Inventory value $58,502
Revenue $1,292,640
'§ Material costs $512,160
% Conversion costs $189,868
Value stream profit $590,612

people in the cell was reduced from eight to four. The four people
freed up were deployed to other value streams.

Operating results of these Lean initiatives were impressive:

B Dock-to-Dock days went from 20.5 to 4.5 days.

B First Time Through improved from 48 percent to 96 percent.

B On-Time Shipment went from 90 percent to 99 percent.

B Floor Space consumed went from 34,000 square feet to 17,000.
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However, an improvement in financial results has not happened, as
shown in the company’s income statement. In fact, despite the impressive
operating improvements, costs have gone up rather than down, resulting in
a $1,053 reduction in gross profit.

With that, the sales vice president of ECI complained that he could not
raise prices to cover the increased costs caused by Lean. The financial vice
president complained of the underabsorption of fixed costs caused by the
reduced production and wondered aloud how he was going to explain the
sudden drop in profitability to the banks and equity investors. The CEO
demanded that the vice president of operations fix the problems with Lean
so that profit would be increased, not decreased.

The sad thing is that profits went down for ECI because of the way the
company was calculating cost of sales. The method is required by generally
accepted accounting principles (GAAP), so that product costs are matched in
the same period as the revenues from sales of those products. The costs that
remain are in inventory, to be matched with sales of a subsequent period.
Although there are different ways to calculate cost of goods sold under
GAAP, many companies calculate the number the same way, by deriving it
from the following formula:

Beginning Inventory + Purchases of Materials +
Conversion Costs — Ending Inventory

ECT’s ending inventory had decreased by $44,505 due to Lean initiatives,
and that in itself caused cash flow to increase. At the same time, it had a
negative effect on profit, as shown in Table 4.5.

So management of ECI is in a quandary. The operating and the financial
results seem to be telling different stories.

To eliminate the problems of traditional accounting caused by the way
companies calculate cost of sales for financial statement purposes under
GAAP, we eliminate the effects of inventory changes by including all spend-
ing for materials and conversion costs for the purpose of managing the value
stream. The results eliminate the negative impacts of inventory reduction on
cost. This is shown in the future state box score in Table 4.6.

Note that the financial picture is much improved from that shown in the
company’s financial statements. The decrease in materials purchases caused
by the inventory reduction of $44,505 has directly affected the value stream
profit. Furthermore, the reduction of conversion costs by $8,450 also is
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Table 4.5 Impact of Inventory Reduction on Costs of Sales

Accrual Basis Calculation | Period One | Period Two Comment

Beginning inventory $58,502 $58,502 | Reduced purchases

Material purchases 512,160 477,160 | $35,000 reduction

Conversion costs 189,868 181,416 | SMT employees on second
760,530 717,078 shift redeployed

Cost of sales

Materials 512,160 509,648

Conversion costs 189,868 193,433

Ending inventory $58,502 $13,997

Increase in cost of sales: $1,053

reflected. These reductions in the operating costs are reflected in the cash
flow impacts of Lean. Instead of showing a decline in profits under tradi-
tional accounting, we show an increase of $43,450! What is not reflected,
however, is what the Lean improvements have done to the conversion costs
beyond the elimination of one shift in the SMT cell.

To gain insight into these deeper impacts, we need to get behind the con-
version cost numbers in the future state. Although the volume of resources
used has not changed between the current and future states, the way they
are used has changed dramatically, as shown in Figure 4.3.

The resource usage has shifted from nonproductive in the current state
to available in the future state. Lean has freed up large amounts of resource
capacity. As ECI is still writing the same checks, the accounting system
treats these expenditures as required to create the products sold during the
period, but in reality they were not all required! A significant number of
these resources are now available (in the future state) to be employed else-
where—to provide for growth or to be eliminated if there is no better use.
And this information, added to the box score, provides the bridge between
operations and finance that allows the whole company to focus on how
these resources are to be used now that they have been freed up by Lean,
transforming the problem from an operations issue to a strategic issue.
However, first ECI needs to learn how to calculate just how much resource
capacity has been freed up by Lean.
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Table 4.6 Box Score for the Future State—ECI Future State Value Stream
Using Lean Accounting

Lean Value Stream Box Score
Value stream: Electronics controllers
Long-
Term | Change
Future from
Current Future State— | Current
State State Change | Alt No. State
Dock-to-dock days | 20.5days | 4.5 days 16 days
= | First Time Through | 48% FTT | 96% FTT 48%
<
'% On-time shipment 90% 99% 9%
.
& | Floor space 34,000sq | 17,000sq | (170,000)
O feet feet sq feet
Sales per person $24,389 $25,346 $957
. Average cost per $328.97 $308.61 ($20.36)
T | unit
T
§ Productive
g Nonproductive
2 | Available
&
Inventory value $58,502 $13,997 ($44,505)
Revenue $1,292,640 | $1,292,640 $0
‘§ Material costs $512,160 $477,160 | ($35,000)
g Conversion costs $189,868 $181,416 ($8,450)
Value stream profit | $590,612 $634,064 $43,450
Managing Capacity

Lean forces a basic question of how much capacity in terms of available

people and machines the company needs to achieve its goals. This is due
to the significant amount of capacity freed up by the Lean initiatives. The
challenge for the Lean company is to plan for its use during the planning
phase of Lean, that is, at the time the value stream maps are being prepared.
The Lean company has only two choices: use the capacity to grow the busi-
ness or eliminate the free resources. Far too many companies implement
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Current State Resource Usage Future State Resource Usage

l Production l Production
[E Nonproduction [E Nonproduction
[ Available [ Available

/

Freed up resources (increasing available)

Figure 4.3 Current and future state resource usage.

their Lean programs, find that there is a great deal of free capacity, and, not
knowing what else to do, eliminate the resources that have been freed up.
That can spell the end of Lean. So the message is to evaluate alternatives for
using the capacity to grow the business.

In this section, we discuss how to calculate the amount of capacity that
has been freed up by your Lean initiative and how to add this information
to the box score. A more detailed description is provided in Chapter 21. We
have organized the section to discuss the following:

B What we mean by resource capacity
B Analyzing the capacity freed up

What We Mean by Resource Capacity

Capacity is the ability to do work as provided by resources. For our pur-
poses we are concerned with two categories of resources:

B People and the hours available to work during a period of time, such as
a shift, a day, a week, or a month
B Machines and the hours available to do work during a period of time

We are concerned with what people and machines do with the time
available. For ECI there are 7.5 hours available in a shift for employees, after
subtracting two 15-minute breaks, and for the machines there are 8 hours
available. The company works one shift per day for 20 days during the
month, and so we say that people are available 150 hours per month and
machines 160. We do not consider the time that they might have been work-
ing as available then—only the time that, by company policy, was work time.
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Most cells are either labor or machine intensive, that is, certain machines
do not need an employee tending them all the time. Those employees are
free to do other things. So if we want to know how the resources were
employed, we have to know how both people and machines were used. On
the other hand, other cells are more labor intensive. Machinery in the cells is
only used when the people in the cell are employed. So we can know what
the machines do by knowing what the people do.

The ECI value stream we are studying is machine intensive, so we are
concerned equally with both labor and the machines.

Now, as we said above, we are very concerned with what the people and
the machines do during a period, for example, one month. We are con-
cerned with not only what they do, but also with the value of what they do.
So we divide the work done into three categories:

1. Productive: labor or machine time spent creating product at the pull of
the customer

2. Nonproductive: all other uses of time, for example, including as non-
value adding, time spent on changeovers rework/remake, material
movement, inspection, repair, maintenance, waiting for resources,
scheduling, planning, procurement, management, administration, etc.

3. Available: machine and labor time left over after accounting for produc-
tive and nonproductive time

As Lean changes the use of resources from nonproductive to available,
we are quite concerned with understanding the nonproductive work in the
current and future state. In Table 4.8 and other such analyses, the amounts
shown are weighted averages for the Employee resources in the value
stream. Many practitioners prefer to use the values at the constraint (the
process/resource type having the lowest “Available Capacity”) in place of the
averages, as they believe this is more indicative of the limit to value stream
throughput. The choice made of which is depicted depends on decisions
made from the information.

Analyzing the Capacity Freed Up

As a result of performing the analysis in Chapter 21, the following resource
capacity has been freed up, as shown in Table 4.7.

In total, 175 equivalent people and one SMT machine for one shift were
made available by the Lean initiative. These costs are not reflected in the
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Table 4.8 The Long-Term Future State Box Score Assuming That Freed Up

Capacity Is Eliminated

Lean Value Stream Box Score

Value stream:

Electronics controllers

profit

Long-
Term Change
Future from
Current Future State-Alt | Current
State State Change No. State
Dock-to-dock 20.5 days 4.5 days 16 days 4.5 days 16 days
days
First Time 48% FTT 96% FTT 48% 96% FTT 48%
= | Through
IS
£ | On-time 90% 99% 9% 99% 9%
& | shipment
Q
O | Floor space 34,000 sq 17,000 sq (170,000) 17,000 sq (17,000)
feet feet sq feet feet sq feet
Sales per 24,389 $25,346 $957 35,906 $11,517
person
Average cost $328.88 $308.61 ($20.27) 296.88 ($35.32)
2| perunit
QO
g | Productive 19% 16% -3% 15% ~4%
o
8 Nonproductive 59% 31% -28% 42% ~17%
L.
2 | Available 22% 53% 31% 43% 21%
n
& Inventory $58,502 $13,997 $44,505 $13,997 $44,505
value
Revenue $1,292,640 | $1,292,640 $0 $1,292,640 $0
— | Material costs | $512,160 | $477,160 | ($35000) | $477,160 | ($35,000)
§ Conversion $189,868 | $181,416 | ($8,450) | $153,373 | (36,495)
.S | costs
[
Value stream $590,612 | $634,064 | $43,450 | $662,107 | $71,495
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financial statements or the future state box score, because the company is
still paying for the services of these resources. So, from a purely financial
perspective, there is no change. However, as we have seen, the effects on
the use of resources are huge.

Note that in the SMT cell, by reducing the changeover and thereby being
able to reduce the number of shifts from two to one, the number of people
required was reduced by four and the machine was required only for one shift.

To exploit this available capacity, the company must decide whether it
will use the available resources to expand the business or eliminate the
capacity—or some combination of both.

Management has a decision to make concerning the use of the 2025
hours per month (13.5 equivalent people) that have been made available
from the first shift, plus the disposition of the people from the second shift
on the SMT. This will be dealt with in the next section.

Making Money from Lean Manufacturing

As noted above, management has two choices for the use of the capacity
freed up by Lean: the first is to use it to grow the business and the second
is to dispose of it and thereby reduce the costs of manufacturing. One of the
features of the former is that, if the capacity can be used, it produces great
benefits to the bottom line—the only costs incurred for the additional busi-
ness are the cost of the materials and other truly variable costs. Because the
costs of the labor are already being paid for to produce the existing busi-
ness, there is no incremental expense. So this alternative produces benefits
that far outweigh the other alternative of eliminating the resources.

Let us follow the ECI Lean team as they evaluated these alternatives.

Alternative 1: Eliminate the Resources

The impact on the value stream from this alternative is shown in Table 4.8.
The cost per month for one employee including employee benefits was $2,135.
So the team developed the box score in Table 4.8 under this alternative.

Note that value stream profits will have increased by $71,495; Sales per
Employee will have increased by a whopping $11,517 as a result of reduc-
ing the payroll by 175 people—$36,495; and Average Cost per Unit will have
decreased by $35.32 as a result of applying this alternative. Material costs
will have been reduced by $35,000 due to inventory reduction.
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How can we use the freed-up resources?

Increase revenue without increasing

Reduce expenses, sales flat expenses (using freed capacity)

+ Sell or lease-out space « Sell more product » Work off backlog and win

+ Close down a plant « Introduce new products more business as result of

« Avoid future planned capital ~ « Build new markets crunched lead times
investment » Rent space to subcontractor  « Use floor space to expand

+ Sell the machines and «+ Avoid future planned costs without incurring new
equipment « Sell excess capacity lease/building expense

« In-source outsourced items » Add more value to products

« Lay off the people

Invest in Lean

Figure 4.4 Options for using freed-up resources.

Alternative 2: Grow the Business

Under this alternative, the team considered several possibilities (Figure 4.4).

The team members realized that they could not evaluate all the pos-
sibilities solely from a manufacturing perspective, so they included sales
and marketing, engineering, finance, procurement and human resources, as
well as the CEO. They reasoned that all these functions would be required
to evaluate the amounts of business that could be generated to employ the
resources freed up. Various possibilities were evaluated.

They decided to increase the sales of controllers by accelerating a market-
ing plan that was currently in the works and sublease freed-up floor space
to a subcontractor that had been having difficulty delivering on time. Since
the new components had similar characteristics to the ones being manufac-
tured in the value stream, they believed that they could be manufactured in
the value stream without modifying the processes and without going to two
shifts. So they could still eliminate the four people on the second shift in the
SMT process.

Reviewing the available capacity at the completion of the future state, the
team saw that the additional throughput would be limited by the capacity
remaining in the cell having the lowest available capacity in the future state.
An analysis of the freed-up capacity in the future state is shown in Table 4.9.

The table shows that the cells having the lowest available capacity in the
planned future state would be

B Employees in the Shipping process at 11 percent
B Employees in the Quality Assurance Cell with 1 percent
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B Machines in the SMT cell after elimination of the second shift—19
percent (note that the table shows the Available Capacity at 59 percent
before elimination of the second shift)

As employees from other cells were trained to supplement the resources
in the Assembly and Quality cells, the truly limiting resource was the SMT
machine in the SMT cell. There was no substitute for that resource.

The SMT cell had about 30 available hours on the machine after elimi-
nating the second shift. The average unit would take 77 seconds to pass
through the cell, so the maximum additional volume that could be run on
the cell would be 1400 circuit boards per month. This translated to 800 com-
pleted controllers, because each controller contained, on average, 1.75 circuit
boards. It was believed by marketing and sales that they could achieve an
additional volume of 700 per month within a three-month period. So the
final plan was as follows:

B Eliminate the second shift on the SMT and reduce the work force by
four, reducing monthly costs by $8,450.
B Sublease the 17,000 square feet to a subcontractor at $1.70 per square
foot, adding $25,500 per month to revenues.
B [ncrease sales of controllers manufactured in the value stream by 700,
drawing from the planned market expansion.
— Additional revenues at $600 per unit would be $420,000 per month
(including the sublease revenues, $445,500).
— Additional material costs would be $190 per unit, or $133,000
per month.
B There would be no incremental conversion costs.

The box score in Table 4.10 shows the results of alternative 2.

Comparing the long-term future states under alternatives 1 and 2, shown
in Table 4.11, it is clear that alternative 2 provides a significantly greater
financial payoff to ECL

Under alternative 2, the growth scenario Value Stream Profit increased by
$249,455, a 38 percent increase, on a 34 percent increase in sales, compared
with alternative 1. Sales per Employee under alternative 1 were greater than
alternative 2 due to large numbers of employees eliminated in that scenario.

The management of ECI chose alternative 2 because of the significant
contribution that it would bring to ECI.
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Table 4.10 Long-Term Future State Assuming Freed-Up Capacity Is Used to
Grow the Business

Lean Value Stream Box Score

Value stream: Electronics controllers

profit

Change
Long-Term from
Current Future Future Current
State State Change State-Alt 2 State
Dock-to-dock 20.5 days | 4.5 days 16 days 4.5 days 16 days
days
First Time 48% FTT | 96% FTT 48% 96% FTT 48%
= | Through
IS
S | On-time 90% 99% 9% 0.99 9%
& | shipment
Q.
O | Floor space 34,000 sq 17,000 sq (17,000) 17,000 sq (17,000)
feet feet sq feet feet sq feet
Sales per $24,389 $25,346 $957 $35,475 $10,242
person
Average cost $328.88 $308.61 ($20.27) $291.66 ($36.61)
2| perunit
O
S | Productive 19% 16% -3% 13% ~7%
]
2 Nonproductive 59% 31% -28% 34% -26%
~
3 | Available 22% 53% 31% 53% 33%
%]
& Inventory $58,502 $13,997 $44,505 $13,997 $44,505
value
Revenue $1,292,640 | $1,292,640 $0 $1,738,140 | $445,500
- | Material costs | $512,160 | $477,160 | ($35,000) $645,160 | $133,000
§ Conversion $189,868 | $181,416 | ($8,450) $181,418 ($8,450)
.S | costs
[
Value stream $590,612 | $634,064 | $43,450 $911562 | $320,900
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Table 4.11 Comparison of Alternative Uses of Freed-Up Capacity

Long-Term Future State

Value stream: Electronics controllers

Difference from

Alternative 1 | Alternative 2 Alternative 1
Sales per employee $35,906.00 $35,472.24 ($433.76)
Cost per unit $296,88.00 $291.66 ($5.22)
Revenue $1,292,640.00 | $1,738,140.00 $445,500.00
Value stream profit $662,107.00 $911,564.00 $249,457.00

The significance of the difference between these two alternatives is typi-
cal across companies implementing Lean. Seldom is it more beneficial to
reduce the resources that are made available by a Lean initiative, and yet this
is the only alternative that far too many company managers see.

At the completion of executing alternative 2, available capacity in the
SMT and Test and Rework cells was limiting to further growth, as shown in
Table 4.12. In fact, additional work to reduce changeover time in the SMT
machine will be necessary to support the 700 additional sales, hence the
negative value for Available Capacity in this cell.

Summary

This chapter presented a way to think about the effects of Lean on the
financial results of a business. It presented a Box Score as a way of viewing
operating and financial effects together and to evaluate alternative courses of
action. It also presented a way to view the capacity freed up by a Lean ini-
tiative, so that company managers can develop appropriate plans for deploy-
ment. Finally, it presented sets of generic strategies for the deployment of the
capacity freed up. The analytic approach presented here should be used by
Lean teams to evaluate the financial benefits of all Lean programs and kai-
zen events. It should be reviewed periodically to assess whether the actual
results have borne out the plans at the outset of the program. The review
should be performed at each major phase of Lean expansion to ensure
proper focus on the alternative uses of the capacity that will be freed up as
a result of that phase’s improvements.
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Chapter 5

Eliminating Wasteful
Transactions

An important process for becoming Lean is to eliminate the transactions,
systems, and controls that supported the company’s batch manufacturing
process that are no longer needed. For example, traditional manufactur-
ers use work order scheduling and detailed tracking of labor and materi-
als charged to the work order. Thus, management can be kept apprised
of the progress of any job against the financial budget and schedule.
Such detailed tracking is required for controlling a manufacturing pro-
cess that can take weeks and months to produce a product. Lean manu-
facturers, on the other hand, take only days or weeks to manufacture a
product and rely on kanbans and other “visual” methods to control the
flow of the product through the plant, based on the demand from the
customer. Continuing to use the old tracking system in the face of these
new manufacturing realities creates waste, so companies that are becom-
ing Lean need a way to judge when it is appropriate to remove unneces-
sary systems, transactions, and controls. The criteria for elimination is of
great significance to the accountant and senior management inasmuch as
companies are required by law to maintain adequate systems of internal
accounting control. So we need to have a structured way of determining
when the Lean controls can replace the traditional transaction controls.
Chapter 12 elaborates on the implications of Lean on the system of inter-
nal accounting control.

Companies going Lean may even find that transaction volumes increase
dramatically. Some areas where this can happen are

91
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B Purchase orders, receiving reports, and invoices for daily deliveries from
suppliers

B Work order volumes and batch tickets to deal with a larger number of
small batches and single-piece part flow

B [ncreased shipping documents and customer invoices to process daily
shipments to customers

So a Lean company needs to manage and control Lean in a way other
than by creating paper or computer transactions every time material is
moved or altered during the production process. Otherwise, the job of creat-
ing and processing transactions to control manufacturing is likely to mush-
room, even as manufacturing itself becomes Lean. That is why we say that
transactions are to Lean Accounting as inventory is to Lean manufacturing.
Transactions are pure waste and for the most part are in place to bring con-
trol into a manufacturing process that is out of control.

In Chapter 2 we discussed the maturity path for Lean Accounting, noting
that as Lean progresses, most of the detailed transaction controls required
for a traditional manufacturing system become unnecessary. We have
included the high-level view from Chapter 2 in Table 5.1.

This chapter deals with the questions, “When is it appropriate to elimi-
nate transactions that are no longer needed without losing control of the
business,” and “What is the process that determines what can be elimi-
nated?” The questions are addressed at each phase of the maturity path.
This chapter discusses the kinds of transactions that normally can be
eliminated in the Getting Started phase, when the company is piloting
Lean cells but Lean has not been implemented across a value stream or
plant. In Chapter 12, “Eliminating More Wasteful Transactions,” we will
deal with the kinds of changes that can be implemented when Lean man-
ufacturing is widespread and the company is operating by value stream.
In Chapter 17, “Expanding Value Streams outside Our Four Walls,” we deal
with this topic from the perspective of the fully Lean company that has
spread Lean beyond the plant to include sales and marketing, suppliers,
and customers.

This chapter deals with issues of getting started. It is organized into
three sections:

1. The “what must be in place” Method
2. Cell Transactions
3. Labor Tracking, Material Costs, Inventory Tracking
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Table 5.1 The Maturity Path for Lean Accounting
Lean
Manufacturing Lean Manufacturing Attributes Lean Accounting
e Pilot e Successful Lean cells in place e Getting started

Lean production
cells

Extensive training in Lean principles
Flow, pull, kanban

Quick changeover and SMED
Standardized work

Quality at source and
self-inspection

with Lean
Accounting

® Lean
manufacturing
widespread

Widespread manufacturing in cells
across the plant with standardized
work and single-piece-flow

Extensive use of visual systems

Continuous improvement teams
trained and established

Initial supplier certification program
and kanban pull from some
suppliers

Manufacturing managed by value
stream

Processes under control; typically
some use of SPC

Work-in-process and finished goods
inventory relatively low and
consistent

* Managing by value
streams

e Lean thinking
applied
throughout
organization and
partners

Company organized by value
streams

Extensive cooperation with
customers, suppliers, and partners

Continuous improvement is a way
of life

Lean thinking applied throughout
the entire organization

® Lean enterprise

Note: SMED, single-minute exchange of die; SPC, statistical process control.
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What Must Be in Place?

Companies frequently ask how they will know when they no longer need

the transactions that support their existing systems. The answer is that as their
Lean process makes the transaction unnecessary to the control of the manufac-
turing process, they can eliminate the transaction for it. With respect to any par-
ticular transaction type, the appropriate question then is “what must be in place,
from a Lean manufacturing point of view, to allow as good, or better, control
than already exists under the current system?” Although all companies are dif-
ferent in this regard, there are enough similarities to develop rules of thumb.

To put the issue in perspective, we will present two scenarios of compa-
nies. One is typical of manufacturers prior to adopting Lean manufacturing
and the other is a mature Lean manufacturer. The question posed is how
many and what kinds of transactions are required to control the process
(Table 5.2)?

The Lean scenario requires a lot fewer transactions to control the pro-
cesses. This is due to the difference in production lead times between the
two scenarios. When a product takes six weeks to pass through the produc-
tion process, it spends much of the time in work-in-process inventory. In
this scenario, management spends a great deal of time expediting customer
orders. The only way management can know where these expedited orders
are in the process is by tracking them through the process. This requires
a large number of transactions. On the other hand, when manufacturing
takes less than three days to process orders, there is no problem in deter-
mining the status of a customer order, due to the short time taken to fill it.

Table 5.2 How Many and What Kinds of Transactions Are Necessary?

Before After

¢ Production Lead time is about six e Production Lead time is 2.5 days
weeks e Predictable cycle time; one every six

* Frequent expediting minutes.

e WIP inventory varies considerably * WIP low and consistent

. . ® Process and cost under control
e Production costs vary considerably

e Effective operational performance
measurements

e Continuous improvement team
constantly working to improve the
value stream

Note: WIP, work-in-progress.
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Consequently, it is unnecessary and wasteful to maintain a system to track
orders under these conditions.

However, between these two extremes the degree of transaction control is
less obvious. To answer that question we must define what we mean by Lean
at each stage of the maturity path. Let us look at a typical progression for a
company in its initial stages of Lean, when Lean pilots are in place but Lean
production is not yet widespread throughout the plant. A similar table for your
own company provides a basis for evaluating what must be in place for you
to remove operations transactions. Table 5.3 shows the status of Lean maturity
at two points in time: when the company is just starting Lean but before any
Lean initiatives have been completed, and after the company has implemented
its first round of pilot cells. It calibrates the status in terms of key dimensions
of Lean.

Your table may look different, but it is important to note the strides that
the company has taken from its initial state. The progress made implement-
ing Lean manufacturing up to that time determines which operating trans-
actions can be eliminated after pilot cells have been implemented. Our
assessment of this progress will draw from the example above. However,
before we evaluate what can be eliminated at this stage, we need to review
the transactions at the cell level during the first phase of the Lean manufac-
turing maturity path. Then we can ask the question, “What must be in place,
from a Lean point of view, to enable elimination of the transaction and still
retain the control of the process?”

Cell Transactions

When you are in the first stage of Lean you find that you have created
isolated cells here and there across the factory and still need the existing
transactions systems to manage the factory. The most transaction-heavy
operational processes are the following:

B Work-in-Process Tracking and Labor Reporting — tracking production
jobs in detail using work orders.

B Material Costs — tracking all materials used in detail to work orders.

B [nventory Control and Valuation — detailed tracking of all inventory,
from receipt through to use or disposal. Every material movement has a
transaction. Transactions are posted at standard cost.

B [nventory Record Accuracy — Full annual inventory count.
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Table 5.3 The Status of Lean Maturity when Starting Lean and after
Implementing the First Round of Pilot Cells

Dimension

Making a Start with Lean

Lean Pilots in Place

e Cycle time

* 12 weeks

* Just beginning to understand
Lean concepts

* 4 weeks

e Value streams mapped

* Flow started in pilot cells
¢ Bottlenecks reduced

e Inventory levels

e 3 turns

e High raw, WIP and finished
goods inventories

e Inventories high but not the
right stuff

® 5turns
e Kanbans used in pilot cells

e Supermarkets and FIFO
lanes used

e Kanban and pull

* MRP
® Push system
e Very little or no kanban pull

e Kanbans introduced in
cells

e Kanban with some
suppliers

e Pull system used in pilot
cells

¢ Pull bottlenecks minimized

e Standard work

* Work instructions and
routings for standard costing
employed

e Standard work used in
pilot cells

e 5S started
e Lines balanced

e Elimination of
subassemblies started

e Supplier quality

* Many suppliers, but few
certified

e No measurement system

¢ Frequent supplier delivery
problems

* Receiving inspects most
incoming material

* Inspection shows erratic
supplier quality
e Scrap and rework issues

* Only 75% on-time delivery to
the next operation

e Core supplier identified

e Supplier certification
program developed

e Some suppliers certified

e No longer inspect receipts
from certified suppliers

e Cell quality
* Formed cells

e Pull system used in the
cells

e Smaller batches

e Operators cross-trained
and certified

(continued)
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Implementing the First Round of Pilot Cells

(Continued) The Status of Lean Maturity when Starting Lean and after

Dimension

Making a Start with Lean

Lean Pilots in Place

e Supplier quality

e Number of suppliers
decreased

* Better quality and less
rework

e Performance
measures

¢ Using detailed labor reports
for efficiency

¢ Using machine utilization
measures

* Measures are primarily
accounting

e Start using Lean
performance measures
(e.g., scrap, Day by the
Hour, First Time Through,
etc.)

e Visual systems

* No visual systems—basically,
paper, paper, and more paper

e Using MRP work orders and
ad hoc reports

* Measure boards in cells

* Measures posted in real-time

e Display is simple to
understand

e Measures are vital and
visible

® Engineering
data

e Multiple level bills of
materials

* Routings and bills of
materials inaccurate

e Bills of materials and
routings are simple and
accurate

* Engineering responsible
for keeping BOMs and
routings accurate

¢ Organization
and control

Organized by functional
department

¢ Use department continuous
improvement teams with
only limited results

Started educating on value
streams

* Formed some value streams

Continued movement
toward value steam
organization—buyer/planner
located in value stream

¢ |dentified the value
streams

Note: BOMs, bills of materials; FIFO, first in first out; MRP, material requirements
planning; WIP, work-in-progress.
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As these processes are the most transaction heavy, they are the ones to
focus on during each stage of Lean so that the unnecessary transactions are
eliminated.

Labor Tracking

Before companies implement Lean manufacturing, they typically record all
labor incurred in each step of the production process on a work order. This
document travels with the job through the production process and is the
record of the work performed to date. The labor hours accumulated on the
work order provide the basis for determining how much the product costs.

For the reasons stated in the “before” and “after” Lean scenarios pre-
sented previously, work orders become less important as a means of
determining the status of customer orders as Lean is implemented. For the
same reason, work orders become less important as a costing document as
the production lead time gets shorter, in-process inventories decrease to a
very low level, and production cycle times become more predictable. Under
these conditions, the cost of the product is determined more by the flow of
the production than by the resources added to an individual item. Therefore,
as Lean is implemented, we want to move from tracking labor by each job
step on production work orders to the elimination of work orders entirely.
So an important Lean accounting goal is to stop tracking labor hours. Still,
we cannot make the change all in one step, particularly when we are just
implementing cells on a pilot basis. The existing accounting system can-
not be applied to turn off labor tracking cell by cell on a piecemeal basis.
Consequently, we have to apply our changes in the accounting system to
the whole factory, or not all. There is a logical progression in doing this and
the key is to decide what must be in place in order to take the next step.
Table 5.4 shows the progression for labor tracking.

Note the progression. The first step is to retain the work orders but
eliminate job step tracking—only the tracking starts and stops. The implica-
tion is that there is control of the steps performed between the start and the
completion points. The absolute requirement for this is that the information
in the bills of materials and routings for products made are accurate and
up to date. In an ideal world we would want 100 percent accuracy, but 80
percent is satisfactory, as it provides the needed confidence that ensures that
the labor hours included in the standard costs are accurate.
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Table 5.4 The Progression for Labor Tracking

Number Actions What Must Be in Place

1 e Eliminate job step tracking. Track * Accurate labor routings
only starts and completions

2 e Eliminate detailed labor tracking. * Accurate labor routings
Automate the assignment of labor
through backflushing using
standard labor costs and actual
production

3 e Backflush or prorate the overhead e Cell level performance

measures in place in pilot
cells and Day-by-the-Hour
reporting in all work areas

e Eliminate detailed tracking and
variance reporting

4 * Apply labor and overheads as * Implementation awaits
summary direct costs to the value further Lean progress—
stream. Do not apply these costs to discussed in Chapter 12
specific products or production jobs
5 e Eliminate work orders or other e Elimination awaits further
production tracking documents Lean progress—discussed in
Chapter 12

The second step is to change the way costs are applied to the work order.
Note that we still have work orders, but we no longer track costs to each
work order. We apply costs through a method known as backflushing. The
logic here is that, once we know that we have made a product on a work
order, we also know that it took us a standard number of hours to make the
parts at a standard rate per hour. So knowing a work order has been com-
pleted, the costs can be applied at the standard cost. Overtime will still have
to be recorded, however.

Finally, we need to get rid of variance reports at the earliest stage
possible. In Chapter 3, we showed how measuring factory performance,
based on variances between actual cost and standard cost, causes a
focus on maximizing efficiency in the use of individual resources, at the
expense of accomplishing Lean goals. In traditional factories it is common
to measure how efficiently labor and machines are being used. The so-
called efficiency and volume variances compare the cost of production at
actual versus planned volumes. At lower actual volumes, these variances
show negative performance. By means of these variances, management
can get a handle on how efficiently its factory has performed during the
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period—usually a month—then investigate reasons for out-of-line per-
formance and make appropriate changes. These variances are useful in
controlling a traditional, mass-production factory and assuring maximum
use of expensive machinery. However, their application is detrimental to
the success of a Lean factory because it creates a strong incentive to make
excess inventory, which contradicts the Lean goal of eliminating inven-
tory. So, for a Lean company;, it is important to discontinue measuring fac-
tory performance using variances from standard cost. To get rid of these
variances, however, we must have in place Lean control tools that accom-
plish the objectives intended by the variance reports—only better. At the
minimum, Day-by-the-Hour reporting, discussed in Chapter 3, should
be in place in all work centers to ensure that machinery and people are
employed at the rate required by Lean production—the takt rate for each
work cell.

Until the company advances further with Lean, not much more can be
accomplished in eliminating work orders entirely. We shall discuss this fur-
ther in Chapter 12.

Material Costs

The goal here is to shift from multiple postings of materials, accumulat-

ing product costs, to expensing materials to the value stream as they are
received. Before the Lean transition, we assume that the company uses a
costing system to track the costs and materials used on each production
order. Actual quantities of materials used are posted to a work order at each
operation. Variance reports monitor actual material costs against standard
costs for the unit manufactured (Table 5.5).

As in the case of labor tracking, when cells have been implemented
across the plant, we can eliminate detailed posting of material used to work
orders. Material used is charged to the job using the standard cost of mate-
rials multiplied by the number of units completed, using the backflushing
technique discussed previously for labor tracking. The ability to use this
method is predicated on accurate bills of materials and material routings for
the products manufactured. Furthermore, it will be necessary to maintain
accurate records of material scrapped and used in rework, so that these
costs can be added to the standard costs charged.
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Table 5.5 The Progression for Material Costs

Number Actions What Must Be in Place
1 e Eliminate detailed material tracking | e Accurate material routings
. nd bills of material
e Automate the assignment of and bills of materials
materials through backflushing * Accurate records for scrap
using standard material costs and and rework
actual production
e Keep track of scrap and rework
2 e Apply material costs directly to the | ¢ Elimination awaits further
value stream at the time of receipt. Lean progress—discussed in
There is very little inventory in the Chapter 12
plant and the cycle times are so
short that they are used as they are
received
5 e Eliminate work orders or other e Elimination awaits further
production tracking documents Lean progress—discussed in
Chapter 12

Inventory Tracking

We need to track inventory so that we can prepare financial statements
at the end of an accounting period. For a company that is in the early
stages of Lean, in which pilot Lean cells are in place but Lean has not
been expanded to an entire value stream, there is a need to relieve raw
material and work-process inventories as materials move through the
value stream. The traditional company keeps detailed track of all move-
ments of raw materials, work-in-process, and finished goods. Transactions
are entered for receipts, issues, adjustments, and miscellaneous usage of
materials. All this is pure waste and can largely be eliminated during the
early stages of Lean by using backflushing, as discussed in the section,
“Labor Tracking,” above.

However, that leaves the problem of assuring the accuracy of the inven-
tory balances. Once there is some assurance as to the accuracy of the bills
of materials and routings on which the backflushing is based, samples of
the accuracy of this process can be conducted rather than counting the
entire inventory. This is known as cycle counting and its purpose is to test
the accuracy of the processes that create the inventory balances. As it is
only conducted on a sample basis, it is not a good way to correct the inven-
tory that has been created with flawed processes. However, cycle counting
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Table 5.6 Progression for Inventory Tracking

Number Actions What Must Be in Place

1 e The annual physical inventory is ¢ Accurate material and bills of
replaced with cycle counting. Cycle materials
counting is used as a way to * Accurate records for scrap
discover the root causes of the and rework
errors created in the inventory
balances. In this way, the company
is gradually eliminating the error-
causing problems in its processes

2 Kanban control of inventory in the e Elimination waits further Lean
cells eliminates the need for cycle progress—discussed in
counting, inasmuch as there is Chapter 12
visual control of all work-in-process
and raw material inventories of the
Lean cells

5 e Inventory tracking has been largely | e Elimination awaits further
eliminated from the computer Lean progress—discussed in
system Chapter 12

combined with an effective continuous improvement program is a very
effective way to uncover the causes of these errors, and correct them. Many
companies count the same parts in each cycle so that they can measure the
effectiveness of improvements made (Table 5.6).

Summary

This chapter dealt with appropriate transaction elimination strategies during
the early stages of Lean, when pilot cells are being implemented. Through
backflushing labor and material, significant reductions of transactions can
be achieved. What must be in place are accurate bills of materials and rout-
ings, as well as scrap, rework, and overtime records. In Chapters 12 and 17,
we deal with the greater elimination that is possible during more advanced
stages of Lean.



Chapter 6

Lean Financial Accounting

In Chapter 5, we dealt with the issue of eliminating operations transac-
tions as Lean manufacturing is implemented. This chapter elaborates on this
theme, specifically for financial transactions. Throughout, we discuss themes
that underlie Lean Accounting.

The first theme is that all transactions are waste and a large part of realiz-
ing the benefits of Lean is to consciously eliminate support transactions and
functions as Lean makes them unnecessary. We say “consciously” because,
without a concerted focus, wasteful support functions and transactions will
clog the flow of the product through the value stream.

So, a second theme is to eliminate the need for transactions by creating
financial control directly from operational control. We seek a single control
system that stems from operational control.

Lastly, we believe that early in the Lean Accounting journey account-
ing departments should experiment with the use of Lean tools to elimi-
nate wasteful transactions in their own areas of responsibility. To guide in
this effort we provide an example of the use of Lean tools to improve an
accounts payable department.

A New Perspective on Internal Accounting Control

Internal accounting control refers to the overall operating framework of poli-
cies, practices, systems, management philosophy, values, and actions that
ensure the organization achieves essential objectives, protects assets, man-
ages risks, and meets legal requirements. Traditionally, companies relied
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on detailed inspection of transactions to ensure proper authorization, and
accuracy in recording and in reporting all transactions with suppliers and
customers. These include orders, revenues, receivables, and receipt of cash
with customers and purchases, accounts payables, and cash disbursements
with suppliers.

Most financial control systems rely on the inspection of transactions
produced in the operational processes to ensure that they are accurate and
consistent with company policy. One of the principles of accounting control
is that the costs of control should be proportional to the risks being con-
trolled. The relevant risk relates to the joint probability of a material error
occurring and then escaping detection. To counteract this risk, companies
instituted systems of multiple approvals and inspections of all transactions
with outside companies, regardless of the size of the transaction or the risk
of error.

The emphasis in Lean on standardization of work, on reducing the
number of suppliers, and on insisting on perfection, flow of the work, and
empowerment of people to fix problems has enabled a change in the para-
digms related to control. This change is depicted in Figure 6.1.

Just as the strong visual control framework eliminates the need for
transactions to control the work on the shop floor, the emphasis on daily
delivery to the shop floor requires suppliers to reliably deliver exactly
what is ordered with 100 percent quality. The certification of a few key
suppliers who deliver under blanket purchase orders reduces the risk of
errors in deliveries, as well as the number of the suppliers. Major reduc-
tions in invoice volume result from elimination of invoices for key items
from these certified suppliers and payment on delivery from information
on the receiver and purchase order. For small items significant reductions
in volume are achieved by providing shop-floor personnel with credit
cards to purchase these items instead of requiring separate purchase req-
uisitions, authorizations, purchase orders, and invoices for each purchase.

Control through Control through
inspection prevention
Low transaction volume / Lean
High transaction volume Traditional

Figure 6.1 Change in the paradigms related to control in Lean Accounting.
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It is obvious that major reductions in the volumes of transactions result
from these simple changes to the way procurement is performed.

The Lean environment thus pushes the control out of the accounting
department and onto the shop floor where transactions are initiated, and
builds control into the process rather than attempting to inspect control after
the fact.

Eliminating Waste from the Financial Accounting Processes

However, we are interested in the waste that can be eliminated during the
initial stage of Lean, prior to the certification of suppliers and before kanban
control of inventory and procurement is widespread. Waste must be elimi-
nated to free up accountants from routine transaction audits and administra-
tion, so that they can get involved in the Lean improvements that will be
under way once value streams are put into place. Since the real control is
on the shop floor in a Lean value stream, accountants should assist the shop
floor personnel in implementing these controls and should be involved in
the assurance that the controls are in place and operating as planned. This
entails a shift from using accounting personnel primarily to perform book-
keeping to using them, as described previously, as part of the Lean control
process. This change is depicted in Figure 6.2.

« There is an important role for the finance and accounting people
within a Lean organization

+ They become change agents on the Lean team

«» To take this role their time must be freed up

« The elimination of wasteful bookkeeping activities achieves this

20% Admin Leam
Improvement
70% Bookkeeping 10% Admin

30% Bookkeeping

Figure 6.2 Shift from using accounting personnel primarily to perform bookkeeping
to using them as part of the Lean control process.
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In each of the accounting processes, waste can be eliminated even before
any significant Lean manufacturing has begun by examining each process,
each report, each sign-off or approval, and each transaction type, and asking
a series of questions:

B Why is that report or process or sign-off necessary?

B Does the report provide useable knowledge for making decisions or is
it retained because of management familiarity?

B Do we really need to continue requiring that transaction or can we
accomplish our goal a simpler way?

B [f we eliminate the approval or report, what is the risk of errors for
some or for all transactions?

B Do we know of companies that have eliminated these controls? What
have been their results?

In the following sections we will look at some of the high-transaction
accounting processes and see how this thinking can be applied to them.

The approach used is to work out how to eliminate the need for each
process by eliminating the reason for its existence. In general, we do not
want to get better at doing wasteful things, such as inspecting transactions.
We seek ways to eliminate the need for each transaction.

Processes in which significant reductions in transactions can be made
during the early stages of Lean are the Accounts Payable Process, the
Accounts Receivable Process, and the General Ledger and Month-End
Closing Process (Figure 6.3).

Accounts Payable Process

This type of processing occupies a large amount of the time of the tradi-
tional accounting department. The most time-consuming is the inspection
of all invoices received from suppliers and matching them with purchase
orders and receiving reports. This matching ensures that the company

is being billed only for what has been ordered and received, within the
price and quantity terms of the purchase order. For companies with thou-
sands of suppliers, this is a full-time job for many accounting clerks. The
progression from a manual three-way match (described above) to the
complete elimination of invoices is shown in Figure 6.4. One way this can
be accomplished is by paying for the materials automatically, as they are
used, via electronic transfer of funds from the backflush from the bill of
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Processes Involved What Is Needed

Streamline the processes

!

Bureaucracy busting

Accounts payable

Accounts receivable l
Eliminate transactions & waste
Sign offs & l
authorizations Eliminate processes
General ledger &

Potential for outsourcing

month-end cl ..
onth-end close remaining processes

Figure 6.3 Processes in which significant reductions in transactions can be made
during the early stages of Lean.

+ Manual three-way match for all payments
« Introduce supplier certification

« Blanket purchase orders

« Voucher on receipt—eliminate invoices

« Introduce purchase credit cards

+ Automatically voucher on receipt

+ Voucher on backflush or

+ Pay on monthly statements

- Automatically pay on backflush using EFT

Lean Thinking:
Very few transactions, payments under control,

cooperative supplier relationship.

Figure 6.4 The progression from a manual three-way match to the complete elimina-
tion of invoices.
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materials into the suppliers’ bank accounts. Under these conditions, there
is no need for accounts payable at all. The cash disbursement process is
totally automated.

The first step in such a progression is to understand the supplier base,
to simply ask, “Who are my key suppliers?” Alternatively, put another way,
“Which suppliers make up 80 percent of the total dollar value of purchases?
How many do we have for each major item purchased? Which of these can
be qualified to be key suppliers for the item?” Efforts can then be made to
certify these suppliers and to create blanket purchase orders that specify
terms for supplying all (or most) of the item requirements.

At the same time, the remaining 20 percent of the purchases should
be analyzed. Most likely, these make up the suppliers that create the great-
est numbers of transactions (purchase orders and sign-offs, invoices, receiv-
ing reports, and three-way matches). The vast majority of these transactions
can be eliminated simply by paying for these purchases by credit cards
issued to employees, thereby replacing thousands of transactions with one
single transaction.

Most of these initiatives can be started during the initial stages of Lean
and can work in parallel with the supplier certification process. The result
will rely on close working relationships with a small number of suppliers
that deliver key items daily to the Lean cells in exactly the correct amounts
and with high quality. Under these conditions, invoices become unnecessary,
because the invoices that need to be paid constitute the parts used for one

day’s production. Those items are spelled out in the bills of materials of the
backflushed finished items.

Accounts Receivable Process

The logic that applies to accounts payable also applies to accounts receiv-
able. In a traditional accounts receivable function, acknowledgments are
sent to customers on receipt of a purchase order. This usually occurs in

the Customer Service or other department that receives and processes cus-
tomer orders. The Shipping Department notifies the Accounts Receivable
Department that the order has been shipped, and the department then pre-
pares an invoice and mails it to the customer for each shipment made. The
department collects cash from late-paying customers by making telephone
calls and coordinating with collection agencies. This is by far the most time-
consuming function of the typical Accounts Receivable Department.
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The goal is to simplify these functions by shifting from a transaction-
intensive and procedurally complex process to one with minimum transac-
tions and built-in controls. The steps to achieving this goal are

1. Reduce the volume of purchase orders received by encouraging blanket
purchase orders from key customers.

2. Take steps to become certified suppliers to key customers.

3. Eliminate the involvement of Accounts Receivable in invoicing by
invoicing automatically from the shipment, including the invoice with
the shipping documents.

4. If the key customers are also on the Lean journey, encourage payment
of the invoice upon receipt of materials, in return for providing daily
delivery to their facility based upon receipt of kanban orders.

5. For those customers for which the company has been designated as
a certified supplier, encourage the elimination of invoices altogether,
using the shipper information to post the accounts receivable record.

6. Encourage automated wire transfers into the company’s bank accounts
for materials delivered, with payment made based on the customer’s
usage of the products shipped.

During the Lean pilot phase, it is practical to initiate the first three steps
listed above. The use of blanket sales orders requires coordination between
the Sales, Order Processing, and Accounts Receivable departments. This step
sets the stage for Step 3, Invoicing from the Shipping Department, because
the billing information can be taken from the blanket sales order data on
file. The process for becoming a certified supplier can be initiated at this
stage. We will have more to say about the accounts receivable simplification
process in Chapter 14 dealing with the elimination of financial transactions
in the later stages of Lean.

The General Ledger and Month-End Closing Process

The process of closing the books every month to create financial statements
can be extremely time-consuming for an accounting department. The num-
ber of departmental units and the number of the accounts in the company’s
chart of accounts determine how much time is spent on this. Each of these
accounts requires analysis to ensure the correct posting of items into the
account, thereby ensuring that the items in the financial statements will be
properly classified. Charts of accounts have a way of growing over time as
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new accounts are added to collect costs for a given purpose. However, these
accounts are seldom eliminated after the reasons for their establishment
have been satisfied. Consequently, the number of accounts grows over time,
but there is great reluctance to eliminate an account in case someone asks a
question about the information contained in the account, requiring a great
deal of work to find the answer. Of course, the real issue is the relevance

of the question asked. Is the report or analysis really necessary? How valu-
able is the report or information provided by these collections of accounting
data relative to the effort to maintain the accounting structure to create such
data? In many cases, the managers requesting the reports or the informa-
tion have no idea of the effort required to create them. Typically, the reports
and account structure created to satisfy one manager’s need for information
remain long after that manager has moved on. This leaves a pile of unread
reports and a great deal of wasteful activity associated with maintaining the
system necessary to create these reports.

Not only is the account structure wasteful in itself, but also it is no longer
needed to manage the Lean company. The traditional company relies on the
reporting of actual costs versus budgeted amounts by department, as the
cornerstone of the accounting control process. Managers are held respon-
sible for making budgeted numbers. The accounting structure is built on
department organization. Costs incurred by a department are charged to the
expense account within that department. While useful in promoting depart-
ment efficiency, the system has the unfortunate effect of optimizing the parts
at the expense of the whole in a Lean company, which should be focus-
ing on value streams that cross many departments, not just one. It is not so
much interested in the cost of an item to an individual department as to the
value stream as a whole. Yet traditional companies keep their accounts by
functional departments. Value streams do not exist in the current account
structure. So the Lean company will want to consider recasting its chart of
accounts from functional departments to value streams. The initial stages of
Lean, when value streams are being established, is the time to think about
this new way of looking at the business and what it means for the way
financial information is reported, collected, and measured. We will say more
about this in Chapter 7, which deals with the changes that take place with
the shift to value stream management. For now, however, we leave it with
you as something to think about during the initial stages of Lean.

Figure 6.5 depicts the flow of steps from traditional account closing to
fully Lean. We are concerned in the early stages of Lean with just the first
three steps. Later steps will be discussed in Chapter 14.
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« Lengthy and late close every month

« Simplify and standardize the month-end process

« Reduce cost centers, simplify the chart of accounts,
eliminate the accruals and adjustments

+ Move to quarterly closes

« Expand sales & operations planning to provide
relevant month-end information ahead of time

+ Automate the month-end and quarterly close

« Outsource if necessary

Lean Thinking:
Move from lengthy & wasteful month-end closes

to simplified & automated quarterly closes.

Figure 6.5 The flow of steps from traditional account closing to fully Lean.

Using Lean Tools to Create Change

One of the best ways for accountants to become familiar with Lean is to
apply the Lean tools to the improvement of accounting processes. When
accountants have gained experience in Lean thinking and working with the
tools of Lean, they will be much more helpful to operations in applying the
methods of Lean Accounting presented in this book

So questions that must be addressed are as follows: How do we make
our accounting processes truly flow? How do we eliminate waste from these
processes? How do we make the accounting processes self-improving?

The simple answer is that Lean thinking and methods are applied to
accounting processes in the same way that they are applied to other pro-
cesses, whether manufacturing, engineering, sales and marketing, healthcare,
retail, banking, or industrial.

The first thing we must do is see the waste. For this we need to map the
process. The second is to have standard methods for creating Lean improve-
ments. And the third is that we must build a culture of continuous improve-
ment within the accounting department.

The starting point is to recognize that all accounting, control, and mea-
surement is 100 percent waste. There is nothing we do as accountants and
controllers that adds value to customers. This does not mean that our pro-
cesses are unimportant—indeed, many of them are vital to the company’s
success. But it does mean that we need to work relentlessly to make these
processes as little work as possible.
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We are talking about the typical accounting tasks of month-end close,
accounts payable, accounts receivable, payroll, and financial reporting.
We are also including such processes as purchasing and receiving, shop-
floor control and work orders, inventory tracking, and other systems that
are used for both operational control and financial control. We can, of
course, gain considerable benefit from improving the month-end close,
etc. But the real “heavy hitters” for waste elimination are the complex,
transaction-based processes surrounding documents like work orders,
purchase orders, supplier invoices, customer invoices, and inventory valu-
ation and control.

In the early stages of Lean Accounting our efforts will be focused on
improving these processes—reducing the waste, improving the flow, and
cutting costs. As we progress, our primary focus will be on elimination of
the processes rather than merely improving them.

We will use accounts payable as an example. The tools that we will apply
to the task are

B Value stream mapping and process mapping
B Kaizen—Lean continuous improvement

We will treat each separately.

Value Stream Maps and Process Maps

Value stream maps are commonly used to enable manufacturing people to
understand the flow of production processes and to develop methods to
improve the flow, reduce the waste, and cut costs. Value stream mapping
shows the entire process from beginning to end. This includes all the steps
required to create value for customers as well as those that are wasteful and
provide no value. Value stream maps prepared by operations normally pro-
vide little information about flow and waste in accounting processes. To get
at this we must map at a deeper level to create process maps of the areas
that we are responsible for and want to improve.

We urge people to draw process maps by hand on a large sheet of paper,
flip chart, or “butcher paper” taped to a wall in the place where the process
is performed. The team of people who have responsibility for improving the
process will draw the map. Post-It notes come in handy as the team creates
the map.

We use a five-step process to do this.
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Step One: Assign an Improvement Team

The team will consist of 6 to 12 people. Most of the people will be subject
matter experts—people who have intimate knowledge of the process. It is
likely that no one will have detailed knowledge of the entire process, so it is
important that the team has at least one expert from each area of the pro-
cess flow. The other members will include “customers” of the process, an
outsider that can view the process with fresh eyes, and Lean specialists to
facilitate the improvement. The customers of the process will often be inter-
nal customers.

Step Two: Start with the Customer

The starting point for mapping any process is the customer of the process.
Identify the customer. Then identify what needs to be supplied to the cus-
tomer by the process.

Let’s use the accounts payable process as an example. The “customer” of
the process is the supplier that needs to be paid. In this case the customer is
also the primary supplier to the process—the one who supplies invoices that
must be paid.

This example describes the accounts payable process for a central shared
service within a large multinational corporation. This department provides
accounts payable processing for many different divisions and locations of
the company. On average, the shared services team processes 36,000 invoice
lines each month and sends out a check for each of these.

Step Three: Identify the Tasks within the Process

Working from the customer backward, “walk” through the entire process
and show all the tasks to complete the process. It is important that you
physically walk through the entire process so that the team can see the
process, understand the entire process, gather process data, and measure the
process. Figure 6.6 shows how this looked for the example company.

Step Four: Gather the Data

All Lean improvement is data driven. We must have valid and up-to-date
data relating to the steps within the process we are seeking to improve. This
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CHECK

INVOICE

36,000/Month

Match Authorize Cut Checks &
Enter Invoices » Invoice, PO, c Pavment > Mail to
& Receipt 4 Supplier
Resolve
Mismatched

Invoices

Figure 6.6 Identify the tasks within the process.

data is best obtained by going to the place where the work is done and
measuring or counting the key information required.

In Figure 6.7 the team has measured the cycle time for each task within the
process, the rate of rejects in the matching, and the number of documents
that are in the queue at various points along the process flow. They have
also captured data about the number people in the department who com-
plete the tasks.

Step Five: Analyze the Data

The next step is to analyze the data within the process and understand
the process performance. Figure 6.7 also shows the amount of time spent
on each activity within the process and the amount of capacity (384,000
minutes) represented by the 40 people in the department. Figure 6.8
shows a box score displaying information about the performance of the
process. Operational measurements are in the top section, financial mea-
surements in the lowest section, and information about the use of capac-
ity within the process in the middle. Explanation of the box score is as
follows:

Operational section
— Flow time: There are 39,600 documents in the queues within the
process (9000 + 3600 + 27,000). The average number of documents
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INVOICE
36,000/Month

Cut Checks &

9000
Invoices
Match 80% Authorize Pend?r?‘gog(l:ecks .
Enter Invoices » Invoice, PO, Pa > Mail to
yment .
& Receipt Supplier
3 minutes 1 minute 20% 1 minute 2 minutes
& Resolve
Mismatched
3600 Invoices 40 People
Mismatches - 20 days
15 minutes 8 hours/day
384,000 min
| 108000min | | 36000min | | 108000min | | 36000 min
Figure 6.7 Gather the data.
CURRENT FUTURE #1 FUTURE#2 LONG TERM
Flow Time 22 days
First Time Through 80%
Productivity 900
Productive 66%
Nonproductive 28%
Available Capacity 6%
Employee $270,000
Other Costs $100,000
TOTAL COST $370,000
Cost per Receipt $10.28
Figure 6.8 Box score for the current state.
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completed each day is 1800 (36,000 in total in a 20-day month). The
flow time is 39,600/1800 = 22 days.

— First Time Through: The number of invoices that flow through the
process the first time without additional manual validation is 80
percent. The other 20 percent goes through the “resolve mismatches”
task box.

— Productivity: The process requires 40 people and processes 36,000
invoice lines per month. The productivity of the process is 900 lines
per person (36,000/40.)

Financial section: This section shows the costs of the process. The 40
people cost $270,000 per month and other departmental expenses come
to $100,000, making a total of $370,000 per month. The average cost per
invoice is $10.28 ($370,000/36,000).

Capacity section: The team members made the decision that they would
designate the capacity used “productively” within the process as the
tasks in the primary flow, which are Enter Invoices, Match Invoices,
Authorize Payment, and Cut Checks. The “nonproductive” capacity
usage is the task required to resolve the mismatched invoices. The
“available capacity” is the time left over after the other two categories
are complete. The following shows how they are calculated:

— Productive Time: (108,000 + 36,000 + 36,000 + 72,000)/Total Time
(384,000) = 66%

— Nonproductive Time: 108,000/384,000 = 28%

— Available Capacity: 100% — (66% + 28%) = 6%

With this completed, the team is now ready to move into kaizen—Lean
continuous improvement.

Kaizen—Lean Continuous Improvement

The word “kaizen” simply means continuous improvement. Continuous
improvement is foundational to Lean thinking and does not mean a series
of projects to make the business better. It means that the organization
develops a working culture whereby everyone in the company is engaged
not only in performing their tasks but also in making daily improvements
to their processes.
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The team members realized that removing waste from the accounts
payable process would require initiatives to improve the flow of the
work and remove waste. In the long run they recognized that their goal
was to eliminate the need for the process as it was pure waste, as is the
case for all accounting processes. But they decided to remove as much
of the waste as possible in the early stages of their kaizen efforts, and
they would pay more attention to removal of the need for the process as
they obtained greater understanding of Lean thinking. They proceeded as
follows.

Step One: Establish the Team

Our example team established a weekly meeting to study process perfor-
mance, develop actions for improvement, and review the impact of changes.
During the week team members worked on their improvement tasks. This
required them to free up time from their primary responsibilities in the
accounts payable process to work on improvement activities.

Step Two: Develop Performance Measurements

The team set up a performance measurement board for the process. The
board showed the three primary operating measurements (productivity,
flow time, and first time through) and the current state value stream map.
Figure 6.9 depicts the layout of the board. In addition to performance
measurement data, the board shows pareto charts of important root causes,
process maps, detailed action plans for improvement tasks, and other rel-
evant information.

Team members collected this data every week and created pareto charts
showing principal reasons for problems with the process that caused inad-
equate performance compared with targets in the measurements depicted.
During the weekly meetings, team members worked to understand the
root causes of these problems and to develop action programs designed to
improve outcomes by eliminating these root causes.

Step Three: Develop Future State Process Maps

After they had understood the root causes, the team developed a future state
map. This entailed creating a vision for where they believed the accounts
payable process should go over the longer term and defining practical
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Figure 6.10 Future state process map.

changes that they believed they could get done in the next few months.
These short-run changes and related actions were then incorporated in the
initial version of the future state map, shown in Figure 6.10.

Step Four: Implement the Future State

Achieving the future state entailed converting some of the company’s sup-
pliers to auto-vouchering, which permitted eliminating invoices for these
suppliers. This change required the team to make improvements in the
purchase order process to permit payment from the amount in the purchase
rather than the invoice and to prevent mismatches.

The results of these improvements are shown in the box score report in
Figure 6.11 under the column heading “Future State No. 1.

You can see from the box score that there was considerable operational
improvement from these changes. A great deal of people’s time (“available
capacity”) was freed up. The financial impact of these changes was zero due
to having the same number of people working in the process as well as the
same operating costs.
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CURRENT FUTURE#1 FUTURE#2 LONG TERM

Flow Time 22 days 19 days
First Time Through 80% 93.3%
Productivity 900 900
Productive 66% 53%
Nonproductive 28% 9%
Available Capacity 6% 38%
Employee $270,000 $270,000
Other Costs $100,000 $100,000
TOTAL COST $370,000 $370,000
Cost per Receipt $10.28 $10.28

Figure 6.11 Box score for Future State No. 1.

Step Five: Repeat the Process

The team members continued to meet weekly to review their progress, and
every three months they created a new future state map and related action
plans to achieve the new future state. Over a 12-month period the team
made considerable improvement.

Following are some of their achievements:

B They worked with the company’s various purchasing (or supply chain)
people to certify more suppliers for self-billing and auto-vouchering.

B They created four-person teams (cells) where people in the department
had to work together to perform the accounts payable process.

B The work in the cells was balanced and leveled so that the cell became
a great deal more productive than when the people worked separately.

B These achievements enabled the team to reduce the number of people
required to perform the process. After nine months they were able to
free up 18 people, and by the end of the first year they were able to
free up an additional eight people.

B The people freed up were moved to other positions within the organi-
zation. Some became value stream accountants working with the com-
pany’s operating value streams, assisting the value stream managers in
cost reduction and reporting. Others moved into marketing and product
development value streams working to better understand how value is
created for customers and using target costing to improve the cost-value
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relationships in all processes. Others moved into various corporate
responsibilities and Lean improvement positions.

The process map at the end of the first 12 months is shown in
Figure 6.12. The resulting box score report is shown in Figure 6.13.

In summary, there were no “silver bullets” that enabled the team to
achieve these results. The improvement tasks included a wide range of ini-
tiatives to improve flow, eliminate waste, and address root causes of prob-
lems that created obstacles to achieving improved operating performance of
the accounts payable process.

The team continued to meet each week, creating new process maps to
drive further improvement, eliminate waste, and save cost. This work has
been very satisfying to the team members. Prior to the adoption of Lean
thinking, these employees had never had an opportunity to take responsi-
bility for improving their own processes. The department had operated for
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Figure 6.12 Process map at the end of the first 12 months.
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CURRENT  FUTURE#1 FUTURE#2 FUTURE#3 FUTURE #4

Flow Time 22 days 19 days 12.3 days 12.3 days 10.2 days
First Time Through 80% 93.3% 93.3% 93.3% 96.8%
Productivity 900 900 900 1636 2571
Productive 66% 53% 34% 63% 62%
Nonproductive 28% 9% 9% 17% 13%
Available Capacity 6% 38% 57% 20% 25%
Employee $270,000 $270,000 $270,000 $148,500 $94,500
Other Costs $100,000 $100,000 $80,000 $70,000 $65,500
TOTAL COST $370,000 $370,000 $350,000 $218,500 $160,000
Cost per Receipt $10.28 $10.28 $9.72 $6.07 $4.44

Figure 6.13 Box score for Future State No. 4.

many years using the traditional costly and wasteful processes that it had
inherited from generations of “accepted practice.”

The lesson learned is that when people are empowered to create their
own changes and are taught Lean thinking in an environment of continu-
ous improvement, great things happen. The improvement of this accounts
payable process was not a “project”—it was and is the embodiment of the
culture of continuous improvement engendered throughout the example

company.

Summary

This chapter provided an overview of the changes the finance organization
will undertake as the company moves toward Lean. It is possible to eliminate
much of the current work of the department as waste. However, it will entail
a major shift in the way the finance department thinks about its work and
also a change in the nature of the work itself—from inspectors and auditors
of the work of operation to full partners as members of the Lean team.

The chapter provided an example of a process to initiate projects that
create Lean in an accounting function as a way of inspiring financial depart-
ments to create a Lean finance function.



Chapter 7

Managing by Value Stream

What Is a Value Stream?

A value stream represents all the things we do to create value for the cus-
tomer. The first principle of Lean thinking relates to customer value.! We
focus on creating large amounts of value for the customer. The second prin-
ciple of Lean thinking is that we always work by value stream.

A typical value stream fulfills customer orders through a process as
shown in Figure 7.1

The value stream involves far more than just the manufacturing processes.
In Figure 7.1, manufacturing is shown as just one step in the whole process of
serving the customer and creating value. However, many processes support the
manufacturing steps. Some companies make the mistake of defining their value
streams too narrowly; they include only the production steps. It is important to
include all that is required to create value for the customer in your value stream.

It is often important to include more than just what occurs within the
production plant. Organizations with finished goods warehouses usually
include these in the value stream. The warehouse may be outside the imme-
diate control of the plant people, but it contributes to both customer value
and waste. Similarly, if the operation pulls materials from another plant in
the same organization, then this supplier from within is often included as a
part of the value stream. If you work through distributors, it may be neces-
sary to include the distributors as a part of your value streams and see the
flow right through to the end customer.

123
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Figure 7.1 Value stream process.

Organizations that are mature with Lean manufacturing and Lean think-
ing extend their value stream understanding beyond their own four walls;
they include suppliers and customers in their value streams. This enables
them to understand, for example, how customers use their products to cre-
ate value for their own customers. By understanding the complete flow of
the broader value stream of which they are a part, they are able to work
with their customers, suppliers, and other third-party organizations to elimi-
nate waste and improve the entire flow.

A Lean organization needs to manage the value stream. The company
may be divided into many departments, and the value stream flows through
all these departments. Departmental organization often becomes an obstacle
to Lean improvement. It is vital to identify the value stream and to work for
the improvement and perfection of the value stream.

Different Kinds of Value Streams

In manufacturing companies, most of the value streams are order fulfillment
value streams. They obtain orders from customers and ship product to fill
these orders. However, there are other kinds of value streams. Figure 7.2 is a
useful first step in identifying the different kinds of value streams.
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Current products New products
Aquiring new New product
New customers d & P
customers development
c Order Customer
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Figure 7.2 Identifying the different kinds of value streams.

Order fulfillment value streams provide current products to current cus-
tomers. Often there is no need for any sales and marketing in the order
fulfillment process, because the value stream flows from order entry through
to the collection of cash, and perhaps after sales service.

A value stream that addresses new products to new customers is a new
product development value stream. This includes marketing processes,
design engineering, production engineering, target costing, etc. Although
this is not a production value stream, the same Lean issues apply—value,
flow, waste, teamwork, accountability, and the pursuit of perfection.

Value streams that deal with the acquisition of new customers for current
products and new products for current customers fall into the realm of sales
and marketing. These processes are different from order fulfillment and may;,
in some organizations, be handled as different value streams.

The diagram in Figure 7.2 is overly simple, but it is a good starting point for
identifying the different kinds of value streams within your organization. The

Pilot Lean Lean manufacturing Lean throughout
production cells — widespread — company & partners
« Identify the value streams + Manage the business by + Reorganize the business
» Map the value streams value streams around the value streams
« Introduce improvements « Assign value stream managers « Create entrepreneurial
to the value stream flow « Use value stream performance mini-businesses within
measurements the company

« Introduce value stream CI teams «» Ensure cooperation

between value streams

Figure 7.3 Continuous improvement teams must have a view of the entire flow of all
processes.
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diagram can be expanded to include service value streams for companies that
provide service in addition to physical products.

Why Do We Focus on Value Streams?

We focus on value streams because this is where the money is made. We
create value for the customers through the value streams, and we make
money for our company through the value streams. We create value

and make money through the combined efforts of people from many differ-
ent departments. A primary purpose of Lean thinkers is to focus relentlessly
on the value stream processes. As we perfect the value stream processes we
create more value for the customers and make more money.

The value is created within the value stream processes; this is also where
the waste is. We focus on the value streams because they allow us to iden-
tify waste and develop action plans to eliminate it. A lot of time is wasted
when companies make improvements to one department or process that
have no overall impact on the business. It is only when we address the
waste within the entire value stream that we can direct our improvement
efforts correctly. We must map the value streams, identify the waste and any
obstacles to the flow,? and initiate improvement efforts to eliminate waste
and increase flow through the value stream. Only then can more value be
created and more money generated.

Some of this is a matter of what we see. If we do not have a clear picture
of how materials, information, and cash flows through the organization, it is
difficult to identify where improvement efforts must be deployed. We focus
on value streams and create value stream maps so we can see the flow and
identify the obstacles to flow through the value streams.?

Prior to Lean manufacturing, most companies were organized by pro-
duction departments. These departments, sometimes called centers of
excellence, were designed to be highly efficient at performing particular
steps in the process. These may be welding, stamping, surface-mount
insertion, assembly, burn-in, heat treatment, etc. An organization of this
kind cannot see the flow—it is too difficult to identify. As we move into
value streams the flow becomes much clearer, and we can manage and
improve the process.

We focus on value streams because this focus is the best way to see the
flow of materials, information, and cash through each organization. It is
the best way to understand and increase the value we are creating for the
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customer, and it is the best way to grow the business, increase sales, and
generate more profit.

Why Should We Manage the Business
through the Value Streams?

The three primary issues when managing a business throughout the value
stream are focus, accountability, and simplicity.

Focus

Lean companies create a team of people who work together to maximize
the value created by the value stream, continuously improve the value
stream, grow the business, and make more money. The most important
question is “who is responsible in this family of products for growth of
sales, for increasing the value, for improving the processes, and for making
more money?”

If the answer to this question is that sales and marketing are responsible
for increasing sales, that the Lean champions are responsible for making
improvements, that the plant managers are responsible for increasing the
efficiency and productivity of their plant, that Engineering is responsible for
adding new products and improving the designs of current products, and
that Quality Assurance is responsible for quality, and so on, then no one is
focusing on that family of products. If this is the case, it is not surprising
there is little growth.

We are not deriding the traditional manufacturing company organiza-
tion. There are many companies that have done very well using it, but if you
want to be a Lean organization, you need to manage the business through
the value streams, because the primary importance in Lean is the focus on
the flow of the product from the customer order to its final delivery. The
value stream is designed to maintain the focus on flow.

In their seminal book Lean Thinking,' Jim Womack and Dan Jones
summed up this way of thinking:

As you get the kinks out of your physical production, order-taking,
and product development, it will become obvious that reorganizing
by value stream is the best way to sustain your achievement.
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Accountability

The value stream team needs to be accountable for the outcome of its work.
We clearly identify the value streams and the value stream team. This team,
and in particular the value stream manager, is responsible for the opera-
tional improvement, growth, and profitability of the value stream. A useful
way to look at this is to imagine the company as being made up of several
small, entrepreneurial companies. Each one is responsible for making its
value stream a spectacular success.

The value stream team is responsible for the improvement of the value
stream performance measurements® and the financial improvement of the
value stream. This can be summarized using a value stream box score
(Table 7.1.

The value stream team is not only responsible for the short-term improve-
ment of its value stream, but also for the long term. This requires the team
members to think strategically about the changes they are initiating. The box

Table 7.1 Value Stream Box Score
Long-
Current Future Term
State State Future
Sales per person $131,429 $131,429 $235,936
— | On-time delivery 82% 96% 96%
.§ Dock-to-dock time —days 23.60 450 4.50
;i First Time Through 90% 90% 90%
© Average cost per unit $4.94 $4.94 $4.73
AR days outstanding 30 30 30
> Productive capacity 25% 22% 29%
ESL Nonproductive capacity 30% 8% 1%
O | Available capacity 45% 70% 60%
Annual revenue $1,840,000 | $1,840,000 | $3,303,100
K Annual material cost $772,800 $772,800 $986,832
§ Annual conversion cost $317,752 $317,752 $317,752
L% Value stream profit $749,448 $749,448 | $1,998,516
Value stream cash flow $749,448 | $1,813,672 | $3,062,740
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score is used not only to report current information, but also to show the
expected results from the team’s long-term strategy:.

Simplicity

One book on Lean and world-class manufacturing® has the subtitle “The les-
sons of simplicity applied.” Lean organizations are always striving to simplify
all operations. It is, of course, very difficult to make processes simple. You
must eliminate the root causes of variability and bring the processes under
control.

An example of simplicity at work is a kanban pull system. A kanban is
literally a signal from a downstream process in a production line that indi-
cates to an upstream process that it needs to have parts replenished. At that
moment the upstream process knows that it must provide the downstream
process with exactly the number of parts requested. It provides the signal
for the upstream process to begin making parts. Usually, the instructions of
what and how many to make are contained on a kanban card. So, the idea
of kanban is very simple: when a replenishment kanban card is received,
you immediately make more of the requested part that the card tells you to
make. However, a production plant can only move from MRPII to kanban
when the methods of Lean manufacturing have been successfully applied.
You must have small batches, reliable processes, effective machines, and
regular production cycle times. Moving from MRPII to kanban is a move
from the overcomplexity of traditional manufacturing to the simplicity
of Lean operation.

Moving from a departmental organization to a value stream organization
is a similar change. You move from a highly complex organization chart
with hundreds of cost centers, thousands of transactions to track, and an
organizational hierarchy consisting of managers and supervisors for each of
the cost centers, to three or four value streams within the plant, and a clear-
cut line of responsibility.

This is simple not only because the people know where they should
focus their work, but also because it simplifies performance reporting, orga-
nizational structure, accounting reports, and other infrastructure processes.
A well-run value stream has a team of people working together to serve the
customers, increase value, improve their performance measurements every
week, and make more money. It is simple, clear cut, and effective.
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Continuous Improvement

Continuous improvement (CD is achieved through the value streams. Lean
organizations have CI teams assigned to each value stream. These are made
up of people working in the value stream, but may also include some outsid-
ers. The purpose of the CI team is to review the value stream performance
measurements each week and initiate projects to improve these measurements.

There is a place in Lean companies for top-down, breakthrough kaizen
events, but as time goes on, the emphasis of improvement moves to the CI
teams within the value streams. These teams are within the value streams
because they must have a view of the entire flow of all processes. This way
the focus will always be on improving the flow and increasing the value to
the customers, and avoiding the pitfalls of making local improvements that
do not benefit the overall process.

The Maturity Path to Lean Value Stream Organization

It is not necessary to redraw the company’s organization chart in the short
term. When Lean manufacturing is first introduced into a company, there is
no need to make organizational changes. At this stage, pilot (or trial) cells
are implemented to explore how to make Lean work in that plant. Normally,
the pilot cells and other Lean changes made at this stage can be achieved
without major disruption to the company’s departmental structure.

When you move beyond the early stage, it is necessary to manage by
value stream. As Lean manufacturing becomes widespread across the
plant, it becomes important to assign particular people to each of the value
streams. Ideally, this would include not only production people, but also
support people, administrative people, sales and marketing, purchasing,
quality assurance, cost accounting, and all the other people involved in the
value stream.

Assigning people to value streams can be a difficult task. There may be
three engineers and four value streams, for example, or we may have sup-
port people with particular specialties required by all value streams. In the
long term we use cross-training to bridge these gaps, but in the short term
we may have people working in more than one value stream.

Some people worry that a value stream organization will require more
people because, for example, there is only one production planner for the
factory, yet this work now needs to be incorporated into the value streams.
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This can be overcome in two ways. First, many of these administrative tasks
can be eliminated as Lean manufacturing matures within the plant. For
example, the Production Planning Department becomes unnecessary when
an effective pull system is in place. Second, cross-training is used to provide
these skills in every value stream. The original production planner joins one
value stream and trains people in the other value streams. The production
planner is also cross-trained in, for example, inventory control, purchasing,
and cost reporting. This way, the value streams contain all the required skills
and no additional people are needed.

It is also common, in the early stages, for the department structure to
still be in place. The people still report to the functional boss, but they are
assigned to work with particular value stream teams. This matrix manage-
ment is often the most convenient way to make changes without totally
disrupting the organization of the company. Having said that, companies
that make the radical change quickly are often rewarded by fast and radical
improvement. Once the team is in place and the complexities of the organi-
zation have been resolved, the people involved quickly focus on increasing
value, making improvement, and, as a result, making more money.

As Lean thinking becomes embedded in the culture of the company, it
becomes increasingly obvious that reorganizing by value stream is the most
practical move. The value stream managers then take full responsibility for
the operation of the value stream and the leadership of the people within the
value stream. There are no other departments, except for the few people who
provide support or administrative functions outside of the value streams.

Some Lean organizations, particularly large and complex operations,
retain the departments and continue with a matrix organization. They find
that their size and complexity make it more convenient to retain the depart-
mental structure, while the operations are managed by value stream. Small-
and medium-sized Lean operations almost always take the step of redrawing
the organization chart to reflect value stream management.

Problems and Issues

How to set up the value streams is not always a clear-cut decision when you
first start out with Lean manufacturing. A number of issues and problems
frequently arise. Some of these can be addressed and resolved; others can-
not be dealt with until a long-term solution can be found.
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It is not necessary to solve all the problems in order to make progress. It
is a Lean rule that we move ahead step by step. If you wait until every even-
tuality has been discussed and resolved, you will never get started! Value
streams are like this. Rarely can a perfect value stream be set up, but that
should not deter you from setting up a good one.

People in More than One Value Stream

Sometimes it is not possible to have all the people in the value stream orga-
nized by value stream, just as in the Lean factory it is not always practical to
provide each value stream with a dedicated machine. Frequently, it is neces-
sary for value streams to share large pieces of equipment, such as a stamp-
ing press that is expensive and difficult to move. In the parlance of Lean
manufacturing, such large machines are known as monuments. Monuments
also exist outside the factory. For example, it is not unusual for the sales and
marketing departments to be organized geographically or by market, rather
than by the value stream product families. These service department monu-
ments need to be treated the same way as physical monuments in the fac-
tory. The general rule is to recognize that you will not be able to achieve the
perfect Lean approach initially, but you can usually work out ways to limit
the problems.

If the sales people cannot be included in the value stream, perhaps mar-
keting can. Marketing may be able to take on a product management role
using the value stream product families. Perhaps certain sales and marketing
people can be assigned to focus on the value stream products.

It will be necessary to introduce a closer liaison between the sales and
marketing people and the production and product development people.
This can be achieved using an effective sales and operations planning
method. Chapter 13, “Sales, Operational, and Financial Planning,” discusses
this more fully. Target costing (described in Chapter 16) is also an impor-
tant tool for integrating the true value stream when it is organizationally
divided.

Monuments

A similar issue is a company with a series of monument machines. A monu-
ment is a machine that serves more than one value stream. A monument is
typically a large, expensive piece of equipment with large batches, long lead
times, and a slow changeover. In the long run, these monuments would be
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replaced by smaller, right-sized machines, which are sized appropriately for
the volume of work demanded by the required production rate of the cell
or value stream. But, we often have to work around the monuments in the
short term.

We have a client that does fabrication job-shop style, because it has 18
monument machines that cannot easily be assigned to value streams. At
present this job-shop is treated as though it were its own value stream and
is regarded as a supplier to the value streams, which assemble, ship, and sell
the products.

This is a classic Lean monument problem. It cannot be solved in the short
term, so we work around it. Physically, the fabrication value stream manu-
factures to kanbans received from a downstream inventory called a super-
market. This supermarket inventory acts as a buffer between the fabrication
monument machines that serve many value streams and the downstream
value streams they serve. Organizationally, the fabrication work center is
treated like a value stream. It has its own value stream performance mea-
surements, value stream manager, and reporting. The continuous improve-
ment teams, however, include both assembly and fabrication value stream
people. This ensures that improvement projects take account of the real,
larger value stream.

Small Value Streams

Another common problem is the size of the value streams. Conventional
wisdom says a value stream should contain between 25 and 150 peo-
ple. If it is bigger than 150 people, you will not have the focused team
required for the value stream to prosper; it will be an organization. If
you have fewer than 25 people, you do not have enough people to run
an effective operation. These are just guidelines; they have often been
successfully violated.

It is important not to have too many value streams and to make sure
that none of the value streams represents an insignificant part of the busi-
ness. It is common to have three primary value streams, for example,
and then have a fourth that contains all the odds and ends that do not fit
well anywhere else. It is not necessary to solve all the problems up front.
If you get the three primary value streams working well, you will learn
more about the processes and be able to better address the products in the
fourth value stream.
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Competition between Value Streams

It is also important to not create competition between the value streams.
The value stream managers and team members should be striving to
improve their performance measurements week-in and week-out. It makes
no sense to compare one with the other. Every value stream is different.
They have different issues and different outcomes. We want the value stream
people to cooperate with each other. This cannot be achieved if undesirable
competition has been created between them.

A healthy competition develops naturally between the value streams, and
this friendly rivalry creates a positive atmosphere for improvement. It does
not prevent the people from working together. We want the value stream
teams to be good neighbors, helping each other out when there is a prob-
lem, pitching in when there is a heavy workload, and sharing improvements
and successful ideas. A Lean organization is a cooperative and flexible team.

What about the People Who Are Not in the Value Stream Teams?

There are always some people within the plant or organization who do not
fit into the value streams. These include

B People whose work does not apply to any particular value streams—a
human resources person, for example, or a financial accountant. Other
examples would be the plant manager or the facilities people.

B People who support the value streams, but whose work is not easily
split between each value stream—the IT people who keep the comput-
ers running, for example.

B People who do cross-value stream work. It is common to have a Quality
Assurance manager outside the value stream, for example. This person’s
responsibilities might be to administer the ISO9000 process, certify the
training of Quality Assurance people within the value streams, ensure
consistency in quality methods across value streams, etc.

The end result is an organization in which the majority of people work
in the primary value streams, and a few work in vestigial departments that
support the operation. These small departments may be organized in the
traditional way, or they may be lumped into a single cost-of-doing-business
department for budgeting and management purposes.
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How Do We Identify the Value Streams?

The ideal value stream contains all the steps required to create value for the
company’s customer for a family of products. These products are a fam-

ily because they all require similar steps through the value stream. In most
cases, these similar steps relate primarily to the production processes.

Staple Yourself to an Order

The best place to start is with the order fulfillment value streams, because
these are the most significant value streams for a manufacturing company in
the early stages of Lean. Walk through the process from beginning to end.
And we mean walk, literally. Physically go through the steps in the process,
as far as is practical. Gain an understanding of what happens from your
company’s first knowledge of a customer’s need through to the collection of
payment from the customer.

It is surprising how few people within a company have an understanding
of the entire flow. There are many with a detailed knowledge of their section
of the flow, but people with a broader understanding are difficult to find.

If the products your company sells are standard designs, then the order
fulfillment process may begin with placing an order or pulling from a cus-
tomer’s kanban. However, if your products are designed or configured to
order, there will likely be some quoting and engineering steps involved in
the order-taking processes.

Draw a diagram of the entire process. This diagram may be in the form of
a value stream map or a more traditional process flow chart. The purpose of
this diagram is not to give every last detail of the process, but to provide an
understanding of the flow through the value stream, the delays encountered,
the inventory at each point in the process, and the other relevant information.

Production Flow Matrix

The value streams in many production plants are obvious and well known
to the operators and supervisors. Include the operators and supervisors in
the process of defining the value streams. If the value streams are not clear,
then it will be useful to draw a production flow matrix.

Using a simple spreadsheet, create a matrix of the products and the
steps in the production processes. On the y-axis list all the products (or
families of products) manufactured in the plant. On the x-axis list all
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Figure 7.4 Production flow matrix.

the machines and/or production departments in the factory. Mark the
matrix to show which product families use which production processes
(Figure 7.4).

Sort the rows of the matrix to bring together the product families that
have broadly similar production processes. The products with similar pro-
duction flows will be the ones that need to be grouped together within the
same value stream.

At this stage, ignore the current layout of the plant and the existing
departments within the organization. They are not relevant to this process at
this time.

There is a more sophisticated approach to the use of value stream defi-
nition matrices. This is used for highly complex, mixed-model production
processes. This method is described in the book Creating Mixed-Model
Value Streams’ and, while more time-consuming, gives very good results
(Table 7.2).

Other criteria you may need to take into account include the produc-
tion cycle time of the products and the physical size of the products. If 15
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Table 7.2 Mixed-Model Value Stream Definition Matrix
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product families take similar production flows, but seven of the families take
three hours to process, and eight take less than 30 minutes, it is likely these
need to be assigned to different value streams. If some of the products are
very large and require a team of people to work on them, whereas others
are smaller and can be handled by one person, then it is likely they need to
be assigned to separate value streams.

For example, imagine a company with three factories making similar,
machined metal products. These three factories are close to each other and
Factory A made all the high-volume products, Factory B made the slow-mov-
ing products, and Factory C handled all the nonstandard orders. When the
production flow matrix was drawn it was found that there was no difference
between the high-volume and low-volume products, and that they went
through similar production processes. The nonstandard products also went
through similar production processes, but they had a configuration process
prior to moving into production.

What differentiated the processes were the materials (aluminum, steel,
and stainless steel) and the required method of production (machined
castings, machined bar-stock, machined tubing). These different kinds of
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products also addressed different segments of the market. The value stream
maps for these new product families crossed from one plant to another, then
back again. The need was to bring the products with similar production
processes into the same physical plant and to minimize the flow within the
value streams.

Size of the Value Stream

Do not create value streams for product families that represent a very small
amount of the plant’s output—Iless than 10 percent perhaps. Do not create
value streams for products that represent too large an amount of the plant’s
output—greater than 60 percent. Be open to having two or three primary
value streams and a value stream for the rest. It is fine to start off with the
value streams that are clear and address the other products later, after you
have more experience with Lean value stream management.

Draw the Current State Value Stream Maps

Once you have a reasonably clear idea of which products fit into which
value streams, draw a value stream map for each. Identify the customer
demand, calculate the value stream takt time, sketch out the flow, identify
the associated inventory, identify the major suppliers, show the cycle times
and other information in the data boxes, and create a timeline.

Look at the value stream map as broadly as possible. Think through the
processes that occur up front and the processes that occur after the product
is shipped. Include finished goods warehouses or distribution operations,
post-sales services, and any engineering or design processes that are a part
of fulfilling the customers’ orders.

You may not, at this stage, have all the required information to draw the
value stream maps fully, but this does not matter. At this stage, the purpose
of the map is to understand the material and information flow through each
of the value streams and use the maps to communicate your value stream
ideas to the other people involved.

Machines and Monuments

Think through which machines and equipment are needed to support the
value streams you have in mind. In most cases, it is quite straightforward to
identify which machines are required, although many people find it difficult to
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imagine moving these machines and dismantling the production departments.
Try to suspend disbelief during this stage—assume anything is possible.

It is not uncommon to find certain machines or processes that are used
by many of the products. These are called monuments in Lean parlance.
The classic monuments are heat-treat ovens, wave-soldering machines,
large automated machining centers, or paint spray or coating equipment.
Monuments typically have long changeovers, large batches, are expensive to
buy and run, and are specialized pieces of equipment.

As far as possible, you need to minimize the monuments in your pro-
cess. The ideal value stream does not have any monuments because they
are obstacles to the flow of material, they require high inventory levels, and
they undermine the Lean goal of making one part at a time only on demand,
known as single-piece-flow. Sometimes it is possible to find other machines
that can be used in one of the value streams. Sometimes a monument depart-
ment has more than one machine, and these similar machines can be moved
from the department and assigned to specific value streams. Occasionally,
the monuments can be eliminated from the process by purchasing different
equipment that fits more appropriately into the value streams.

If the monuments cannot be minimized—and this is often the case—
then you will need to employ Lean manufacturing methods to minimize the
problems they cause. This will require

B A supermarket of buffer inventory to overcome the disruption of flow
caused by the monument

B A pull system for the replenishment of the buffer, so that the monument
is working to customer requirements, even if there are larger batch sizes

B Quick changeover projects to reduce the production batch sizes for the
monument

Identify the People in the Value Stream

Make a list of the people who will be assigned to each value stream. Usually
the operators and supervisors can be readily assigned to a particular value
stream. The problems come with the support people. People in some
departments (production planning or inventory control, for example) can be
assigned to the value streams. Others may have skills that are required by
all three value streams. It may be impractical to assign people from other
departments to any specific value stream.
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The purpose of this list is to identify how easy or difficult it will be to
create a value stream team. From experience, when you begin to make these
lists, the problem often becomes less complex than it seems at first sight.

Make sure you include the broader value stream. If you can, include sales
people, marketing, customer service, order entry, engineering, purchasing,
maintenance, material handling, and others into the value stream team.

The perfect value stream includes all the people involved in creating
value for the customers, but there are often difficulties. A typical example
is an Order Entry process that is customer focused. If the customers buy
products from all of the value streams, it is impractical to have the order
entry people working in a specific value stream. They need to be customer
focused, not product focused. It would be foolish to expect the customers
to call different people in the company according to which products they
wanted to order. Under these circumstances, it makes no sense to include an
order entry worker in the value stream teams.

Another problem might be that there do not seem to be enough people
with the right skills to have one team for each value stream, or one person
who could contribute to every value stream. This is where cross-training
becomes important, but cross-training takes a lot of time. Ask if the function
(not the specific person) fits into the value stream. If the answer is yes, then,
in the long term, these tasks will be cross-trained and performed by full-
time team members. In the short term a few of the people will need to work
in more than one value stream (Table 7.3).

Do We Need to Change Our Organization Chart?

All Lean companies manage by value stream. All Lean companies focus their
continuous improvement efforts through the value streams. All Lean compa-
nies assign value stream managers. But, not all Lean companies reorganize
by value streams.

Many of the most successful Lean companies establish their organization
chart around the value streams, with little reference to functional depart-
ments. Others retain their functional structure and create the value stream
management through a matrix-management approach. There is no right or
wrong approach. Either method can be used successfully to achieve the
Lean objectives of value stream management, customer-focused teams, and
continuous improvement to increase value, eliminate waste, and increase
earnings.
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Table 7.3 Format for Aligning People with Value Streams

Value Stream 1 Value Stream 2 Value Stream 3

Manager

Operators

Supervisors

Materials handlers

Production control

Inventory control

Maintenance

Production engineers

Design engineers

Configuration

Quiality assurance

Purchasing

Cost accounting

Tool crib

Customer service

Order entry

Information systems

Marketing

Sales

Transportation

FG warehouse

Figure 7.5 shows the decision matrix used by one company to address
these issues. There was reluctance within the organization to make changes
to the departmental organizational structure. The management team mem-
bers defined the criteria they had established for a structure to support their
Lean journey. These criteria are shown in the first column of the decision
matrix. Across the top of the matrix they listed various possible organization
structures. The management team then assigned scores for each criterion—9
for the structure that most supported the criteria, 5 for the next, and 1 for
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the next. The outcome was a clear decision in favor of a value stream orga-
nization with specialist coaches providing functional expertise. The manage-
ment team successfully implemented this approach.

Develop a Plan

When you complete these steps, your team should have a clear picture of
the value streams. It may be that only the primary value streams have been
defined—that is fine. You have enough to start the process. The last step is
to develop a plan for moving from the current management methods to Lean
value stream management. This will entail implementing value stream per-
formance measures and eliminating the existing department organizational
structure. Value stream performance measures and other tools for managing
value streams are discussed in Chapters 8, 9, and 10.

Summary

Lean organizations manage their business by the value streams. The value
streams are where the value is created and the money is made. The value
streams are also where the waste and delays can be identified and elimi-
nated. Continuous improvement teams are established by value stream
because it is important to make improvements from an understanding of
the value and the flow. We need a team of people within each value stream
whose sole focus is to grow the value stream, increase customer value,
eliminate waste, and, as a result, make more money.

As Lean manufacturing matures within the company, it becomes increas-
ingly necessary to manage the value streams. Performance measurements
are reported by value stream. Value stream managers are appointed. The
managers have profit and loss responsibility for the value stream. Growth
and improvement strategies revolve around the value stream. The value
stream focus greatly clarifies the management of the organization.

The change to value stream management is another part of the matu-
rity path. There is no need to make management changes when the Lean
improvements are restricted to pilot cells. However, when Lean manufac-
turing and other Lean initiatives are widespread in the plant, we begin to
manage by value stream. This does not require dismantling the company’s
departments—there can be a matrix approach where people work in the
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value stream, but still report to a functional manager. Over time, however,
it usually becomes clear that reorganizing the company around the value
streams is the best way to run a Lean operation.



Chapter 8

Value Stream Performance
Measurements

The performance measurements required for Lean production cells were
described previously in Chapter 3. This chapter addresses the performance
measurements required for the value stream as a whole. The cell-level per-
formance measurements are typically reported by the hour and by the day.
Value stream performance measurements are typically reported weekly and
show how the value stream is achieving its performance goals.

What Is the Purpose of Value Stream
Performance Measurements?

The purpose of cell performance measurements is to assist the cell team in
serving the customers. The purpose of value stream performance measure-
ments is to initiate continuous improvement in the value stream.

Continuous improvement and the pursuit of perfection are both vital to
Lean thinking. All Lean companies put methods in place to motivate the
ongoing improvement of the company’s processes. This continuous improve-
ment is best approached through the value streams. The value stream
manager and the value stream team are accountable for improving the per-
formance of the value stream. The waste within the value stream processes
shows clearly on the value stream maps. The value stream team is required
to increase value for customers, to eliminate waste within the value stream,
and to increase the amount of money the value stream earns.

145
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The selection of performance measurements for a value stream should
focus on improvement. The measurements must show the value stream’s
ability to effectively produce value for the customer. The measurement must
motivate the value stream team to improve the performance of the entire
value stream. There is little purpose in improving isolated areas of the value
stream if those improvements do not create an overall improvement to the
value stream. The value stream performance measurements focus the atten-
tion of the value stream team and the value stream manager on what needs
to be improved.

Although the value stream performance measurements are not necessar-
ily intended to be a comprehensive assessment of the value stream, they are
intended to drive the value stream team to make changes in the value stream
by monitoring the key indicators of Lean effectiveness relative to expecta-
tions. These changes must lead to increased value, reduced waste, improved
flow, and higher profitability. The value stream performance measurements
are selected to motivate the right kind of change and improvement.

Value Stream Continuous Improvement Teams

Lean value streams contain continuous improvement teams. There may be
one continuous improvement team (CI team) for the value stream, or there
may be more than one. These teams are set up with the express purpose
of improving performance measurements for the value stream. The value
stream CI teams study the value stream performance measurements each
week and initiate projects to make the performance measurements move in
the right direction.

The value stream CI teams are cross-functional. Most of the people in
the CI teams work in that value stream, although it is common for outside
specialists also to be team members. In some cases, suppliers and even cus-
tomers may have representatives on the value stream CI team. Accounting
and finance people are often CI team members.

The CI teams meet weekly to review the latest performance measure-
ments, to update team members on the progress of the team’s improve-
ment projects, and to initiate new improvement projects. All the projects are
designed to improve the value stream performance measurements. The con-
tinuous improvement projects the value stream CI teams perform are usu-
ally short term (less than two or three months). They address specific issues
within the value stream; they are within the authority of the value stream



Value Stream Performance Measurements W 147

TYPES OF CONTINUOUS IMPROVEMENT

Cell teams are required to make continuous improvement within their
cells. These improvements are generally restricted to the cell and are
motivated by the need to improve cell performance measurements.
These improvements may be designed to solve problems that come up
in production or to increase the overall effectiveness of the cell.

Value stream CI teams work together on projects designed to improve
the effectiveness and flow of the entire value stream. These projects
are cross-functional and are generally within the authority of the value
stream team. The improvements are locally led, and the CI team is a
permanent improvement team. This typically results in a large number
of smaller changes that, together, make a major improvement.

Other improvement projects are initiated by senior management
or by the Lean team outside of the value streams. These are typi-
cally major breakthrough improvements, often utilizing kaizen-blitz
methods, and are completed by a temporary team for the purpose.
The term “kaizen-blitz,” although in common use in the Lean manu-
facturing community, is somewhat of a contradiction in terms in
that the word “kaizen” in Japanese refers to continuous incremental
improvement and “blitz” refers to an intensive, focused project. So, a
kaizen-blitz is an intense project, usually lasting less than one week,
which is intended to achieve the goals of a longer (kaizen) program
in a much shorter time period. A Lean coordinator or other profes-
sional facilitator usually leads the team performing the kaizen-blitz.

team; and there are many of them. While each individual project may have
modest improvement objectives, the sum of all these projects creates signifi-
cant ongoing improvement to the value stream.

The value stream performance measurements are designed to guide the
value stream CI teams in their continuous improvement efforts.

Value Stream Measurements and Process Control

Value stream performance measurements are a primary control mecha-
nism within the company. They not only drive the continuous improvement
process, they also ensure that out-of-control situations are resolved. Once a
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week, a team of experts from the CI teams closely reviews the performance
measurement results and initiates action plans to solve problems and
improve the processes.

This is a control mechanism—the actual outcomes are compared to
the desired results and action is taken to bring the results into line with
the expectations of the processes. If significant problems arise that are
beyond the authority or capabilities of the CI team, then these problems
are escalated to senior managers. The company’s accounting and finance
people are very concerned about the level of control within the business
processes. The value stream performance measurements and the con-
tinuous improvement processes are keys to monitoring and maintaining
control.

How Do Value Stream Measurements
Differ from Traditional Metrics?

Some of the measurements used for Lean value streams are similar to those
used in traditional manufacturing organizations. The difference is how the
measurements are used. Most traditional manufacturers measure by the
entire production plant (rather than for value streams), and the results are
usually reported monthly (rather than weekly). Most traditional manufac-
turers use the measurements to assess the capability and skill of the plant
management team. The same measurements are used across all the plants,
so that the plant managers can be compared and competition can be devel-
oped between the plants.

Lean value stream performance measurements are designed to initi-
ate continuous improvement, not to judge the managers’ effectiveness. The
measurements are usually reported weekly because this frequency fits the
schedule of the value stream CI teams. Weekly reporting is also important
for process control. Monthly reporting is usually too late to solve problems
and bring the processes back under control.

The measurements are never used to create undesirable competition
between the value streams. It is important for the value stream managers
and their teams to work cooperatively and together. This cannot be achieved
if the value stream managers are compared and judged.

Lean value stream measurements are used to create continuous improve-
ments and as a primary control mechanism of the business. They drive
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change, not merely report outcomes. The actual numbers reported for each
measurement are of less importance than the rate and direction of the
change. The CI team is responsible for the rapid and continuous improve-
ment of all the value stream measurements. The actual result achieved varies
from one value stream to another, but all value streams must show steady,
step-by-step improvement of the measurement results.

The Starter Set

There is no right set of measurements for a Lean value stream, but over the
past 20 years of working with many Lean value streams, we have developed
the following starter set:

B Performance measurements that reflect Lean thinking

B Measures that can be presented visually
B Measures that are tried and tested within Lean manufacturing companies

These measurements are not perfect and they do not fit every situation, but
they are a good starting point for most Lean pilots.
The complete starter set is shown in Figure 8.1. In this chapter, we
address the value stream measurements only. The other starter set measure-
ments are described in Chapters 3 and 19.
The value stream measurements contained in the BMA, Inc. starter
set contains just six measures. It is important to have few measurements.
To focus people’s attention and motivate continuous Lean improvement,
we must select a few well-chosen measures. The measurements also pro-
vide a balance of information, are easy to understand and use, and reflect

Lean issues.

Strategic Issues

Strategic Measures

Value Stream
Measures

Cell/Process
Measures

Increase cash flow
Increase sales and
market share
Continuous
improvement culture

Sales growth
EBITDA
Inventory days
On-time delivery
Customer
satisfaction

Sales per employee

Sales per person
On-time delivery
Dock-to-dock time
First Time Through
Average cost per
unit

AR days outstanding

Day-by-the-hour
production
WIP-to-SWIP

First Time Through
Operation equipment
effectiveness

Figure 8.1

Value stream measurements starter set.
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Box Scores

The box score provides a summary of the value stream performance. A
box score is typically updated weekly with the latest operational and finan-
cial information.

Performance measurements and value stream profitability are updated every
week. Value stream capacity is updated only when a major change is made to
the value stream and new value stream maps and cost analyses are completed.

There are several uses for the box score.! Here we use it to present the
weekly performance information used by the value stream manager and his
or her team to monitor the operation and create improvement.

Sales per Person

Sales per person measures the value created by the value stream—the
productivity of the value stream. It is important that the productivity of the
value stream increases steadily over time.? When productivity increases, the
value stream can make and sell more products with the same resources, and
therefore the value stream increases its value.

How Do I Measure Sales per Person?

To measure sales per person you need to know the sales and the number of
people involved. The sales are the sales value of the products manufactured
in the value stream. It is necessary to identify the sales orders or products
associated with the value stream. This usually requires setting a flag or field
within the sales processing systems and coding the sales order to iden-

tify which value stream the order lines belong to. Sales so coded are then
reported by value stream. The number of people refers to everyone who
works in the value stream. These will all be people assigned permanently to
that value stream. If part-time or temporary people are employed within the
value stream, they may be included as equivalent full-time heads. As men-
tioned in previous chapters, in the early stages of value stream management
it may be necessary to allocate a person to more than one value stream? and
to use equivalent heads. However, you should only do this for a short period
of time, because it can easily distort the results. As soon as possible you
should use cross-training to eliminate the need for people being assigned to
more than one value stream.



Value Stream Performance Measurements ® 151

What Should Be the Target?

As with all Lean performance measurements, we are less interested in the
actual result and more interested in the rate of change. Radically, Lean orga-
nizations establish goals of 20 percent or 25 percent improvement per year.
This is the equivalent of 1.5 percent to 2 percent per month. Other compa-
nies establish less ambitious levels of achievement.

It is best to set targets as general, long-term goals. The people within the
value stream need to set their own local and short-term targets. The Lean
principle of empowerment and accountability comes into play here. The
people on the Lean team will have the authority to determine their own
approach to the achievement of the long-term goals.

Alternative Measurements

For some companies units per person is a better measurement than

sales per person because it is easier for people to understand. For units
per person to work well, the products must be very similar. If the value
stream has an entirely homogeneous product family, then units per per-
son is excellent. If the value stream manufactures a wide range of prod-
ucts with different prices, processes, and materials, then sales per person
is more helpful.

In highly machine-driven operations, it can be useful to measure sales
per machine hour. Machine hours must be either the total machine hours
available or the machine hours for the company’s normal working hours. Do
not use machine run-time, because this distorts the result. First, it requires
tracking of machine hours—a wasteful action—and it shows improvement
even if the sales go down and the manufacturing time decreases.

Temporary or part-time people employed in the value stream can be
included as equivalent heads, or you can report them by sales per labor
hour, where the labor hour is the number of hours for everyone in the
value stream.

Companies with heavy seasonality find sales per person to be difficult
because they may be building to temporary seasonal inventory. Seasonality
shows great fluctuations in the sales per person according to the season.
These companies often use units manufactured per person. This must be
used carefully as there is no productivity in making a product, only in
selling a product. In a highly seasonal environment, however, it can be
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necessary to build inventory during one part of the year and sell from fin-
ished goods during the high season.

Some organizations prefer to measure earnings per person rather than
sales, so they can focus on the profitability of the value stream.

On-Time Shipment

On-time shipment is a measure of the percentage of orders shipped to cus-
tomers on time and measures the level of control within the value stream. If
the value stream is under control, on-time shipments are high. If the per-
centage of on-time shipments is low, then the value stream is not performing
and the processes are out of control.

Measuring the level of control is very important to finance people in a
Lean organization. As Lean Accounting progresses, the traditional transac-
tion-based control systems are eliminated in favor of Lean operational con-
trol. The finance people use the performance measurement to ensure that
processes are under control. On-time shipment is a good general measure of
the degree of control within the processes.

How Do I Measure On-Time Shipment?

On-time shipment is measured as the percentage of customer orders that
are shipped on the date they are due for shipment. There are several differ-
ent methods of calculating this. Some operations track the number of units
shipped in comparison to the number of units required. Others track the
number of order lines shipped complete, and still others track the number of
full orders shipped on time. Some companies track the shipment date against
the date the products were promised to the customer; others measure
from the shipment date requested by the customer. In most cases, an order
shipped earlier than the shipment date would be regarded as not on time.
The most stringent measurement is full orders shipped against the cus-
tomer-requested date. The least demanding measurement is the number of
units shipped on time in comparison to the promise date. It is not important
which measurement method is used, providing it is suitable for the products
and the customers, and provided the value stream team focuses its work on
improving the results. If you start using a less demanding measurement, then,
when the percentage reaches the high 90s, you can introduce a more strin-
gent method. This way you will continue to improve and perfect the process.
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If the company has a major customer who reports its on-time receipts,
then it makes sense to use the same method of measurement in the cus-
tomer reports.

Alternative Measurements

The measurement of on-time shipments usually requires a computer system
to track the due date and the shipment date. Most Lean organizations prefer
to use manual and visual methods of performance measurement. A good
manual measure counts the number of orders (or order lines or units) each
day that should have been shipped, but were not. This tracks just the delin-
quent orders, which can be reported visually on a performance measure-
ment board. Sometimes the delinquent orders are divided into those that are
one day late, two days late, etc. This measurement can be displayed with
other box-score measures or, alternatively, shown on the visual board used
to schedule the customer orders. This way the delinquent orders can be
readily seen and there is no need for additional reporting.

If the data is available, it can be better to measure on-time deliveries
rather than on-time shipments. Companies that have a method of real-time
reporting of receipts from their customers can use this kind of reporting.
Measuring on-time delivery is better than measuring on-time shipment,
because shipping the product does not add value for the customer; only
receiving the product does.

Dock-to-Dock Time

Dock-to-dock measures the flow of materials through the value stream. It
is the time it takes for a component or raw material to go from the receiv-
ing dock, through production, and to shipment from the shipping dock. It is
the speed of conversion of raw material into a finished product within this
value stream.

Lean manufacturing is very concerned about flow, in this case, the flow
of materials. The third principle of Lean thinking focuses on flow.* There
are three kinds of flow: material, information, and cash. Lean organiza-
tions place great emphasis on increasing the speed of flow. Dock-to-dock
is the measurement we use to motivate the improvement of material flow.
As the dock-to-dock days (or hours) come down, the rate of material flow
increases, and the level of inventory in the value stream decreases.
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How Do I Measure Dock-to-Dock Time?

Dock-to-dock is calculated by counting the total inventory within the value
stream and dividing by the average rate of products shipped. The inventory
includes raw materials, work-in-process, and finished goods. The rate of
shipments is the average number of end units shipped per hour. The result
is the inventory within the value stream expressed in hours (or days).

For example, a value stream has the following inventory, measured in
equivalent finished units shipped:

Inventory Shipments Dock-to-Dock
Raw materials: 46 units Units shipped this week = | 124 units/15.04 shipments
1203 per hour = 8.24 hours

Work-in-process: 72 units

Finished goods: 6 units Hours this week = 80

Shipments per hour =
15.04

TOTAL = 124 units

How Do I Gather the Data?

Companies with a simple product and few component parts can just count
the number of items in inventory. The number of units shipped per week is
readily available from the shipping and sales information. The dock-to-dock
time is then calculated manually.

Companies with more complex products, but a good kanban pull system
throughout the value stream, can count the kanbans for the primary flow of
the product and multiply by the kanban quantity to obtain the total inven-
tory quantity.

Most organizations need to use representative parts. The problem is that
most production processes have hundreds of parts, raw materials, components,
WIP subassemblies, and finished products. To count these manually each
week is arduous and wasteful. The solution is to count representative parts.

A representative part is a component purchased from a supplier that is
used in every stage of manufacture and is present in the finished prod-
ucts. The representative part must be a mainstream component of the
product because we use it to represent the entire material flow of the
product. A typical representative part in a machine shop is a purchased
casting. The casting is received from the supplier and a certain amount
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of component inventory is maintained, either adjacent to the first cell or
in a stockroom. The casting is machined through the production process
and assembled into a finished product. The WIP inventory that contains
the casting is readily identifiable. The finished product contains the cast-
ing, and to count the quantity of castings in finished goods, count the
number of finished goods. Once each week, a materials handler (or other
value stream team member) counts the number of representative parts in
the value stream. This number is then used to calculate the dock-to-dock
hours. In electronics manufacture, a printed circuit board is often used as
a representative part.

One of our customers manufactures guitars, and the dock-to-dock is
calculated by counting the number of guitar necks throughout the process.
These exist as blanks in the wood shop, as machined necks in the wood
parts finishing cells, and as a neck in the various stages of manufacture. The
company fabricates thousands of different parts, but every guitar has a neck
in one stage of production or another. Raw material (wood) is not included
in the dock-to-dock calculation, because this is purchased opportunistically
and requires many years of curing and preparation.

Another customer has an injection molding and assembly operation.
The principal material flow centers around the plastic used in the injec-
tion molding process. The plastic is counted by weight. The raw materials
are stored in drums, or gaylords, by weight. This material is replenished
daily by supplier kanban and the level of inventory is quite consistent.
The work-in-process (WIP) inventory weight is gathered by counting the
kanbans in production. There are generally only a handful of WIP kan-
bans at any one time, and the plastic weight of the product represented
by the kanban is printed on the card. Similarly, any finished goods inven-
tory is managed using kanban pull cards with the plastic weight printed
on the card. The materials person counts the kanbans and calculates the
total weight and dock-to-dock using a report that shows the plastic weight
of shipped products. The product weight information is easily obtained
from the product bills of materials, which express the plastic content in
terms of grams.

If it is not possible to identify representative parts, then it may be neces-
sary to use inventory figures from the company’s perpetual inventory sys-
tem. This is undesirable because it violates the Lean practice of manual and
visual measurement. Also, our objective is to eliminate the perpetual inven-
tory system over time. However, it is often a necessary compromise when
there are no clearly identifiable representative parts.
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How Is Dock-to-Dock Reported?

The dock-to-dock time is generally reported weekly along with the
other value stream performance measurements. The results can be dis-
played graphically as a run chart, block chart, or other visual method.
Alternatively, the dock-to-dock can be shown on the box score as a pri-
mary value stream measurement.

Alternative Measurements

Some companies just track the total inventory within the value stream in
pieces, weight, or money. Others use the classic stock-turns ratio. Some
choose to focus on the primary materials while others choose to include
all of the inventory. If the total inventory is included, changes in flow may
be obscured by massively overstocked or obsolete materials. The purpose
of this measurement is to focus on the flow of materials. We are not trying
to measure the entire inventory at this time. The entire inventory will be
shown on the Balance Sheet and is often included in the plant-level perfor-
mance measurements.

Other Lean organizations do not focus just on the material flow. They
create a composite measurement that includes material flow with order pro-
cessing flow and cash flow. The purpose of this kind of measurement is to
draw attention to the fact that the flow of information and the flow of cash
are equally important to the flow of materials.

First Time Through

The First Time Through (FTT) measures the percentage of products
manufactured in the value stream without any rework, repair, retesting,
recalibration, or scrap. While some see this as a measurement of produc-
tion quality, it is better thought of as a measurement of process capability.
To increase the value stream’s FTT, you should address all the processes
within the value stream and eliminate the variability within the processes.
The successful introduction of standardized work is a key to good FTT
results. FTT also can be considered as a measurement of the degree of
standardization within the company’s work methods. How well is the stan-
dardized work working?
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Table 8.1 Value Stream FTT

Total
Order Final Value
Entry | Fabrication | Subassembly | Assembly | Shipping | Invoicing | Stream

92% 88% 95% 100% 90% 85% 58.84%

How Do I Measure First Time Through?

You will remember that FTT is also a measurement contained in the starter
set for the production cells, described in Chapter 3. The FTT for the value
stream is calculated by multiplying together all of the FTTs for the cells
within the value stream.

These may be production cells, but they can also be nonproduction
cells like order entry, invoicing, product configuration, etc. Any time a
process is performed there is always an opportunity for error—FTT is
used to help systematically eliminate these errors by identifying them and
allowing the CI teams to find the root cause and devise a permanent solu-
tion to the problem.

As shown in the example in Table 8.1, the value stream contains six
steps. Each step has a cell-level measurement of FTT. The Value Stream FTT
is calculated by multiplying the six cell-level FTT measures to calculate their
combined effects.

A Word of Warning

First Time Through at the value stream level can be discouraging. If there
are many steps in the value stream, and the FTT for each step is recorded,
the individual FTTs may be quite good—more than 90 percent, for exam-
ple—but when all the steps are multiplied together, a series of high results
can very quickly become disappointingly low. It is not unusual for the value
stream FTT to be 20 percent or less. Some companies have had value stream
FTTs of zero for many weeks when one cell or another had a serious quality
or process problem.

The purpose of measuring the value stream FTT is to highlight the level
of control within the process to the CI team and the value stream manager.
These are the people who can work systematically to standardize the work
and eliminate variability.
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Alternative Measurement

Some companies use PPM (parts rejected per million) as their principal mea-
surement of process quality. This may measure the internal PPM—the parts
rejected throughout the production process—or it may measure the parts
rejected by the customer. Other companies use scrap rates or production
yield measurements.

These measurements are successful in many organizations and are
readily understandable to the people. They do not, however, encompass
as much as FTT. FTT tracks rejects, scrap, and rework. It is the tracking
of detailed rework that helps to bring improvement to the standardized
work.

Average Cost per Unit

An argument can be made for not reporting product costs to the value
stream manager and his or her team. Our experience is that most value
stream managers find the average cost per item to be an important indicator
of the overall improvement of the value stream processes.

How Do I Measure the Average Cost per Unit?

The average unit cost is calculated by gathering all the costs of the value
stream for the week and dividing by the quantity of units shipped to cus-
tomers that week. Some value streams use the average of the total value
stream costs (including material costs); others use the average conversion
cost per unit. (The conversion cost is the total value stream cost less the
material costs.) If the products are very similar and have similar material
costs, then the average of the total cost is suitable. If the products have
divergent material costs but similar production processes, then the aver-
age conversion cost is more useful. For example, a value stream manufac-
turing similar products from both aluminum and titanium will have very
different material costs from one product to the next, but the conversion
processes are similar. The average conversion cost makes a good value
stream measurement.

The total value stream cost is calculated using the Value Stream Costing
methods described in Chapter 9. The costs include all the costs of the
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value stream, including the material costs, the machine costs, the labor
costs including the production operators and all the people supporting
the operation, facilities costs, and other costs such as supplies and tool-
ing. As the company begins to be managed by value stream, it becomes
easy to collect all the costs as direct costs to the value stream. There is no
distinction between production labor costs and other support costs. The
diagram in Figure 8.2 shows this direct, summary collection of costs.

Once the total value stream cost for the week is available, we can calcu-
late the average cost. The average cost is the total cost divided by the num-
ber of products shipped to customers. The number of products shipped can
be readily determined from the sales and invoicing systems. An example is
shown in Figure 8.3.

Production Production Production Machine
labor materials support costs
Value Stream
Operation Facilities & All other
support maintenance VS costs

Figure 8.2 All labor, materials, machines, support services, and facilities directly
within the value stream. Little or no allocation.

Employee cost $ 34,130
Machine cost $ 3,230
Outside processing $ 3,441
Other costs $ 6,713
Materials costs $ 60,125
Value stream cost $107,639
Conversion cost $ 47,514
Units shipped 3,000
Average product cost $ 35.88
Average conversion cost $ 15.84

Figure 8.3 Number of products shipped.
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How Valid Is the Average Cost?

The average product cost is meaningful and useful if all the products in the
value stream are similar. The average cost is also meaningful if the products
in the value stream are dissimilar but the mix of production is reasonably
consistent each week. Sometimes the average cost is shown as a moving
average over a longer period so that the trend is not obscured by weekly
mix changes.

Many Lean companies use level scheduling methods to even out the flow
of production through the value stream. When this is used, a consistent pro-
duction mix is forced upon the value stream flow and the average product
cost becomes valid.

If the value stream has a heterogeneous mix of products and/or the prod-
ucts are custom designed and manufactured in small quantities, then it can
be necessary to normalize the average cost to take into account the product
mix. The features and characteristics described in Chapter 11 to calculate
product costs are used for this normalization. Normalization of the average
cost should be avoided, as it brings complexity and an element of subjectiv-
ity into the calculation.

How Is the Average Cost Used?

The average cost per unit highlights the overall direction of the value
stream. If the value stream builds inventory (makes more product than
sales), the average cost will increase. If the value stream sells more prod-
ucts than it makes, the average cost will go down. If the volume of business
increases, the average cost will go down. If there are problems with bottle-
neck operations and on-time deliveries, the average cost will go up. As Lean
improvements take place and cost reduction initiatives come to fruition, the
average cost decreases.

Average cost is a summary of the changes taking place in the value
stream and the market/customers being served. The value stream cost infor-
mation shows the real, actual, direct costs of the value stream. The sales
quantity is real, or the actual number sold that week. The average cost
reflects the real changes taking place, for better or worse.

Many Lean manufacturing initiatives do not have an immediate financial
impact, but the improvements accrue over time. These improvements man-
ifest themselves in the average cost of the product over time. For example,
as the value stream introduces visual management methods, 5S, and pull
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systems, short-term financial improvements are unlikely, but the people in
the value stream will work more effectively, owing to easy availability of
information. Another example is a company that redesigned its products
to reduce the number of raw materials, components, and subassemblies,
while increasing the variety of finished products. This was a substantial
effort with no short-term, tangible effects on the bottom line. However,
the changes were reflected in the gradual and steady reduction in average
product cost.

As a summary measurement, the average cost leads the value stream
team to research root causes and initiate many different kinds of projects to
bring the cost down. The best way to reduce cost is to increase sales with-
out increasing resources; this is the Lean way.

The average cost is used when calculating product costs using features
and characteristics. This is described in Chapter 11. The average value
stream cost is also used as a part of the target costing process described in
Chapter 17. In some circumstances, the average cost can also be used for
inventory valuation, but the primary use of the average cost is to point the
value stream team toward ongoing improvement.

Alternative Measurements

Some value streams measure the average total cost of the product. Others
use the conversion cost. Some prefer to break the cost down to the costs of
various steps of the value stream, for example, procurement cost, conversion
cost, distribution cost, etc.

Accounts Receivable Days Outstanding

This measurement of the speed in which cash is received from the cus-
tomers is widely used. Lean manufacturers are concerned about flow, and
this includes cash flow. Accounts receivable is an important element of
cash flow.

Many Lean organizations are more focused on cash flow than on prof-
itability, because they recognize that as material and information flow
increases, cash flow improves. The element of cash flow over which the
company has the least direct control is the accounts receivable (AR) time.
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How Do I Measure AR Days Outstanding?

This measurement is well known. It divides the AR balance by the average
daily sales amount:

AR Days Outstanding = AR Balance/
(Sales for the Period/No. of Days in the Period)

Supporting Measurements

The primary value stream performance measurements in the BMA, Inc.
starter set are as follows:

B Sales per person

B On-time delivery

B Dock-to-dock hours

B First Time Through (FTT)

B Average product cost

B Accounts receivable days outstanding

In addition to these performance measurements, most companies like to
track some other information. These supporting measures do not track the
value stream performance, but they do provide useful information about the
value stream’s progress with Lean transformation.

Safety Cross

The safety cross shows the days in the month and indicates if the day was
accident-free or had a near-accident, a reported accident, or a lost-time
accident. If this information is tracked at the cell level, then the value stream
safety cross will be the sum of the cell information.

Cross-Training

Figure 8.4 shows the level of cross-training among the value stream people.
The chart lists the people in the value stream together with the tasks and
methods in which the people must be trained. Colored shapes are used to
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Figure 8.4 Cross-training chart.

show who is cross-trained in which tasks. The shape of the mark indicates
if people are just trained, certified, or they are trainers themselves.

Improvement Project Participation

Some companies find it helpful to keep track of how many people within
the organization are actively working on improvement projects. When partic-
ipation in improvement projects is voluntary within the company, this mea-
surement gives an indication of the degree of commitment and enthusiasm
within the work force. Even when participation is required, it is still useful
to keep track of how many people are actively working on improvements, as
this shows how quickly the principles of continuous improvement are taking
hold within the organization.

Presenting the Information

The value stream performance measurements should be presented visu-
ally. Most of the measurements are manually created by the value stream
team members and should be prominently displayed on a performance
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measurement board. The performance measurement board is often posted
in the team room, where the continuous improvement team(s) works. In
some organizations, they are displayed in the cafeteria where team members
and others can sit together and work on the issues.

These measurements are working documents. They are not used for
marketing purposes or for reporting to senior managers or corporate orga-
nizations. There is no need to make the information look good—it must be
readily available, timely, and clear”?

The value stream performance measurement board is a visual display of
progress toward business strategies and future state operations. It is used to
manage and develop continuous improvement initiatives within the value
stream, and it provides the focus for weekly assessment of value stream
performance.

The performance board has at least four major components, shown in
Figure 8.5:

1. Trends in weekly performance measured against value stream goals
2. Analysis of critical factors necessary for achievement of goals (“Pareto
Chart” in Figure 8.5)

Value Stream

Current Value
Stream Map

Transition Plan

Future Value
Stream Map

BOX SCORE

Income
Statement

Productivity

Sales or
Units per
Person

Pareto Chart
(or other
analysis)

Process Control

On-Time
Shipment

Pareto Chart
(or other
analysis)

Quality

First Time
Through

Pareto Chart
(or other
analysis)

Material Flow

Dock-to-Dock
Days

Pareto Chart
(or other
analysis)

Average Cost

Pareto Chart
(or other
analysis)

Figure 8.5 Value stream performance measurement board.
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3. The status of high-impact improvement projects to affect the critical fac-
tors for achievement of goals

4. Plans in the pipeline for breakthrough change (Current Value Map,
Future Value Stream Map, and Transition Plan shown in Figure 8.5)

An example of what a value stream board looks like in operation is
shown in Figure 8.6.

Making the Value Stream Performance
Measurements Work

There are two kinds of improvement displayed on the value stream per-
formance board: breakthrough improvement and continuous improvement,
shown in Figure 8.6. The impact of planned breakthrough improvements is
shown on the current state and future state value stream maps. The impact
of continuous improvement is shown in the value stream performance mea-
surements, their related pareto charts, and the improvement projects per-
formed to enhance the achievement of performance targets.

Breakthrough improvement is top-down improvement, developed from
the value stream maps and (generally) implemented using intense events
(such as five-day kaizen-blitz) completed by a temporary team. The result is

Breakthrough
Improvement

Continuous
Improvement

Figure 8.6 Value stream performance measurement board in operation.
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radical change in the structure of the value stream, as shown in Figure 8.7.
Figure 8.8 shows an example of a work plan to achieve such change.

Continuous improvement, in contrast, is ongoing and is performed by
the value stream itself, using weekly measures of value stream performance
shown on the value stream board to create smaller projects that result in
significant change over time. Value stream team members review the per-
formance board each week, ensuring that breakthrough improvements are
on track and coordinating ongoing continuous improvement projects. An
example of standard work for a continuous improvement team is shown in
Figure 89.

Using the structure of the value stream board ensures that continuous
improvement projects performed focus on areas of high potential impact
on key areas of performance. The board itself is laid out to structure think-
ing in line with the Plan-Do-Check-Act (PDCA) system made famous by
Dr. Edward Deming in the 1980s. PDCA is often called the Shewhart Cycle,
shown in Figure 8.10. Note that this problem-solving method provides a dis-
ciplined framework for creating actions leading to

B The solution of root causes rather than surface issues

B The application of the “scientific method” to operations improve-
ment, whereby hypotheses for effective action are created (Plan), pilot

Wit it £1378 ket 50k B oy
o Vokas rmem Oopance st

» Future state map

» Current state map » 3 month improvement plan

¥ Detailed action plan
# Current state to future state

Figure 8.7 Breakthrough improvement is top-down improvement that results in radi-
cal change in the structure of the value stream.
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Breakthrough Change

« Draw the current state value stream map
— Based upon the previous future state
+ Develop the future state value stream map
— Look 13 weeks into the future
— Identify improvements and changes that can be completed in the 3 month time frame
— Refer to the “ideal state” value stream map (if you have one)
« Develop a realistic action plan
— All the tasks and kaizen events needed to make the transition from the current state to the
future state map
— Names, responsibilities, and dates
« Calculate the box score information for the future state & create the new reporting box score
+ Develop a strategy to make money from the expected Lean improvements
— Work with sales, marketing, product design to grow the business
+ Monitor progress every week
— Passionately pursue breakthrough change week by week
+ Focus on sustaining previous improvements before moving on to new projects
— Constant visual review
— Standardized work audits

Figure 8.8 Sample work plan for creating breakthrough change.

Continuous Improvement

+ Value stream continuous improvement team
+ Value stream performance measurements
+ Value stream income statement
+ Weekly box score
» Weekly continuous improvement meeting
— Review performance measurements
— Identify problems needing solution or improvement
— Review status of current continuous improvement projects
— Initiate new improvement projects
« Pareto charts & continuous improvement projects
— Identify root causes and work to eliminate the root causes
+ Problem solving teams (or kaizen teams)
— Harness the entire value stream team
— Use outside experts or “fresh eyes”
— Standardized CI process
— Standardized boards

Figure 8.9 Example of standard work for a continuous improvement team.
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+ What are causes of
implementation problems?

+ Adjust “Plan” hypotheses

- Update standard work

+ What is the performance gap?

» What are the key obstacles?

» What are primary causes of
obstacles?

» What actions will address

most important causes of

obstacles?

+ Review team boards « Implement Actions

o Hourly o Breakthrough change
o Daily o Continuous improvement kaizen
o Weekly o “Just-do-it” change

- Evaluate progress in closing gap
+ Identify key implementation issues

Figure 8.10 Shewhart Circle.

improvements are tried out and progress is checked—see Figure 8.11
(Do), hypotheses are tested against pilot results (Check)

B The incorporation of demonstrated improvements into standardized
work so that they can be sustained (Act)

B The means to provide follow-on to initial improvement, leading to fur-
ther improvement (Plan)

Following are some other methods that successful Lean companies use to
make their value stream measures work:

1. The no-blame environment discussed in Chapter 3 is extended to the
value stream. The measurements are not used to assess whether the
value stream is doing well or not; they are used to initiate Lean (and
other) improvement projects designed to move all the value stream
performance measurements in the right direction every week. The value
stream performance measurements are the property of the value stream
team. They create them, usually manually; they use them; and they are
responsible for the outcome of the measurements.

— In line with the fifth principle of Lean thinking—the pursuit of
perfection—the value stream team is charged with making system-
atic, ongoing, relentless process improvement. The performance
measurements (together with the weekly value stream profit and
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loss statement and target costs®) guide the team members in their
pursuit of perfection.

2.1t is unhelpful to compare one value stream with another. The mea-
surements for two or more value streams may be the same, but it
is counter-productive to develop undesirable comparisons between
them. It is important for the value stream managers and the value
stream teams to work together and, through cross-training, help each
other out when high demands or problems arise. We want to share
improvement opportunities and methods across the value streams so
that good work in one value stream can be readily incorporated into
the others.

3. The continuous improvement teams should use a standard, formal
improvement method such as PDCA. There are many good methods.
The starting point of most of the processes is the need to identify effec-
tively the problem that must be solved, or the opportunity that must be
developed. This is done using the value stream performance measure-
ments, the target cost voice-of-the-customer information, and the value
stream profit and loss statement.

4. The performance measurements must be directly related to the com-
pany’s business strategy. The starter set measurements are based on
a typical business strategy for a company pursuing Lean manufactur-
ing and Lean thinking. However, company strategies vary and they
change. The measurement systems must fully support the business
strategy.

— It is not necessary to set the performance measurement the same for
all the value streams. There are often considerable differences within
the company’s various value streams. Consistency of measurement
can be helpful, but not at the expense of the usefulness and usabil-
ity of the measurement set.

— The performance measurement linkage chart, shown in Chapter 21,
is designed to ensure that the company’s performance measurements
support and enhance the company’s business strategy.

Summary

This chapter presented the BMA, Inc. starter set for value stream performance
measurements. We do not claim that this is the last word on value stream
performance measurements, but this starter set has been tried and tested in
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a number of Lean organizations. Further, this chapter has shown how the
value stream performance board can be used to further the goal of continuous

improvement.

Table 8.2 is a summary of the starter set measurements.

Table 8.2 Starter Set Measurements

Value Stream

required by the customer

Percentage of sales order lines shipped on
the right day

Performance

Measurement What Does It Measure? Lean Principle

Sales per Productivity of the value stream expressed in | Increase value

person terms of sales amount achieved per person created with the
Sales amount divided by the number of same, or fewer,
people in the value stream resources

On-time The ability of the value stream to ship Bring all the

shipment products to customers on the day (or time) processes within

the value stream
under control

Dock-to-dock
time

The amount of inventory throughout the
value stream expressed in days or hours of
requirement

Total amount of inventory within the value
stream divided by the rate of shipment of
products

Increase the rate of
material flow
through the value
stream

product cost

number of products shipped to customers

First Time The ability of the value stream to make the Make to
Through product and perform the service perfectly standardized work
(FTT) every time every time
The product of the FTTs calculated at each throughout the
step in the value stream process value stream
processes
Average Total value stream cost divided by the Continuously

reduce the amount
of resources
required to make
and sell the
products

Accounts
receivable
days
outstanding

The amount of money owed by customers
expressed in days of shipments

Total amount of money owed by customers
for products shipped from the value stream
divided by the average shipment sales value

Increase the rate of
cash flow through
the value stream







Chapter 9

Value Stream Costing

Value stream costing is introduced when a company’s Lean manufacturing
methods begin to mature. It reduces waste because it eliminates most of
the transactions associated with cost accounting. Value stream costing pro-
vides relevant and timely information to the value stream team members.
Value stream costing is simple; everybody can understand where the finan-
cial information comes from and what it means. Value stream costing does
not require wasteful tracking of information, because the financial data is
gathered and reported in summary form for each value stream, not for each
production job or product. Unlike standard costing, we do not try to report
the so-called actual cost of each production job. The value stream costs are
reported each week using up-to-date cost information.

We no longer need to report or backflush the labor and overhead costs.
You will remember from Chapter 5 that backflushing is used to relieve inven-
tory and to cost production work orders without the need to track labor,
materials, machine, and overhead resources manually against the work orders
as they pass through production. Backflushing is achieved by multiplying the
number of items produced by the standard cost of the resources required to
produce them, once the items are complete, rather than tracking them as they
are applied. This reduces the number of transactions required to maintain the
standard cost data. In the early stages of Lean manufacturing most companies
introduce backflushing of production jobs to keep the inventory records up
to date and to apply costs to the production job. These costs include mate-
rial, labor, and overhead costs. If the standard costs are accurate, backflush-
ing provides a reasonable approximation of the cost of the products made.
However, as companies progress with Lean manufacturing, they replace the

173
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work orders with kanban and other pull systems to authorize and control
production. At this point, product-oriented costing using standard costing can
be replaced by a process-oriented method called value stream costing. When
value stream costing is introduced, we can stop backflushing the labor and
overhead costs. They are no longer needed because costs are not collected
by production job; they are collected for the value stream as a whole. Thus,
very few transactions are required to support value stream costing. (This
topic is also covered in Chapters 5 and 12)

Value stream costing provides better information than traditional standard
costing. The value stream cost information contains the real cost of the value
stream. The information is not distorted and complicated by the allocation of
overheads. The average cost information from the weekly value stream cost-
ing provides one of the primary value stream performance measurements
and is used to drive improvement in the value stream.

Value stream cost information can be readily and reliably used for day-to-
day decision making. This information is related to such issues as the profit-
ability of an order or contract, make/buy decisions, product rationalization, etc.

Value stream costing can be easily understood by anybody. One of the
problems with traditional standard costing is that few people in the company
really understand the costs and how they are calculated. Overhead absorp-
tion, while driving people’s behavior, is rarely understood. There is no mys-
tery or complexity about value stream costing. It is simple to understand, and
therefore useful to people throughout the value stream and the company.

What Is Wrong with Traditional Standard Costing?

One way to answer this question is simply to say that there is nothing
wrong with traditional standard costing. It was designed to support the
mass-production methods used so successfully by American (and other)
manufacturers throughout the twentieth century. Standard costing works
quite well within that context. The problem arises when an organization
wants to move to Lean manufacturing and away from mass production. The
assumptions behind traditional standard costing support mass production.
These same assumptions are harmful when applied to Lean manufacturing.
One assumption made regarding standard costing is that all overheads
need to be assigned to the product and that these overheads relate (in most
cases) to the amount of labor required to make the product. This leads to
the distortion of product costs. Some products appear to cost more than



Value Stream Costing ® 175

they really do and other products appear to cost less. These costs are mis-
leading and cause wrong decisions to be made related to pricing, profitabil-
ity, make/buy, and so forth.

Standard costing motivates non-Lean behavior in operations. The key
measurements used with a standard costing system include the personal
efficiency of production workers, the utilization of machines and equipment,
and the amount of overhead absorbed by production each month. It does
not take long for production managers, supervisors, and operators to rec-
ognize that the best way to show good results on these key measurements
is to use large batch quantities and build inventory. This is the opposite of
Lean manufacturing. Standard costing actively motivates non-Lean behaviors.

Standard costing requires an expensive and wasteful data collection sys-
tem. Traditional companies use standard costing as their primary method of
maintaining control of production costs. To achieve this they must track the
actual costs at each stage in production. This leads to the development of
complicated shop-floor data collection systems and the generation of huge
quantities of wasteful and confusing transactions. This in turn leads to the
implementation of wasteful and confusing computer systems.

This kind of data collection system is the opposite of Lean thinking.
Every transaction is wasteful. These transactions then lead to reports and
meetings that are equally wasteful. The information is hidden inside the
computer, instead of providing dynamic visual management, and is often
reported too late to be useful. The reports rarely lead to the kind of ongoing
continuous improvement required by Lean-thinking organizations.

Standard costing does not provide the information required to support and
motivate Lean manufacturing. The costs are provided by product and work cen-
ters; there is no understanding of the value stream or the flow of the process.

Waste is concealed within the standard cost. Instead of revealing waste,
accounting systems hide it within overhead allocations and it is very dif-
ficult to unravel. An emphasis on reducing the standard cost often leads to
changes being made in the process that do not reduce the true cost of the
product, and often increase it.

The genesis of these problems lies in the assumptions of standard cost-
ing, which are derived from the assumptions of traditional batch and queue
mass production. The following are just a few of these assumptions:

B There is one ideal cost for any product.
B Overhead costs are directly related to the amount of labor required to
make the product.
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B Maximum profitability comes from the maximum utilization of produc-
tion resources.

B All excess capacity is bad.

B High levels of customer service are provided by high levels of inventory.

B Production costs are controlled by the detailed tracking of actual costs.

B Cost optimization is achieved by optimizing each individual part of the
production process.

Lean manufacturing and Lean thinking violate these assumptions. The
cost of the product varies according to the product volume and the produc-
tion mix. Overhead costs are related to the value stream as a whole and not
to production labor time. Maximum profitability comes from creating the
maximum flow of product through the value stream at the pull of the cus-
tomer. The cost of any particular product depends primarily on how quickly
it flows through the value stream, particularly at the bottleneck operations
within the value stream. We are much more interested in the rate of flow
through the value stream than we are with the utilization of resources, the
efficiency of each individual, or overhead allocations.

A Lean organization needs a cost accounting process that

B Focuses on the value stream

B [s simple and easy to use

B Provides usable value stream performance measurements

B Eliminates the need for transactions and overhead calculations
B [s clearly understandable to anyone

Value stream costing fulfils these needs.

How Does Value Stream Costing Work?

Value stream cost is typically calculated weekly and takes account of all the
costs in the value stream. It makes no distinction between direct costs and
indirect costs; all the costs within the value stream are considered direct.
Costs outside of the value stream are not included in our value stream costing.
Figure 9.1 shows the costs that make up the total value stream cost. These
include all labor costs, traditionally direct costs, and traditionally indirect
costs. Employees working in the value stream are included, irrespective
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Production Production Production Machines &
labor materials support equipment

NN N N

Value Stream

a4

Operation Facilities & All other
support maintenance VS costs

Figure 9.1 All labor, machine, materials, support services, and facilities directly
within the value stream. Little or no allocation.

of whether they make the product, move materials, design the product,
maintain machines, plan production, make sales, or do the accounting.

The production material costs are generally calculated from how much
material has been purchased for the value stream during the week. Every
time material is brought into the plant, its cost is assigned to the value stream.
The total value stream material cost is the sum of everything purchased during
the week. For this material cost to be valid, raw materials and work-in-process
inventories must be low and under good control. If the inventories are low, the
materials brought in during the week will be used quickly and will accurately
reflect the material cost of the product manufactured during the week.

Support costs, like spare parts and soft tooling, often are purchased for
the value stream using a purchase credit card assigned to the value stream,
so the costs are directly posted to the value stream cost/profit center. The
costs of consumables, supplies, and other day-to-day expenses are similarly
assigned to the value stream.

The only allocation used regularly within value stream costing is a square
footage (or square meters) cost for the facility. The reason for this is to moti-
vate the value stream team members to reduce the amount of space used by
the value stream.

The facilities cost assigned to the value stream will be the cost per foot
multiplied by the amount of square feet used by the value stream. The cost
per square foot is obtained by dividing the total facilities cost (the sum of
the rental payment/depreciation cost for the manufacturing building, the
amount spent for utilities, building maintenance, guard and security service,
etc.) by the total square feet encompassed by the manufacturing plant. The
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square footage occupied by the value stream includes the production area,
stockroom area, and the office space area used by the people working in
the value stream. There is no attempt to fully absorb the facilities costs; only
the square footage used by the value stream is included. Some companies
choose not to include these costs as part of the value stream cost because
they are not controllable by the value stream. Companies that do include
facilities costs do so if it is a significant component of the total costs of the
value stream. ECI chose not to include them.

Occasionally, the utilities costs are significant and vary considerably
between value streams. In such a case, each value stream is metered and the
utilities costs are applied as direct value stream costs.

The value stream costs for ECI are shown in Figure 9.2. The total value
stream cost for the week amounted to $702,026. During the week in ques-
tion, the company shipped 2134 units of product. The average cost of the
product is $328.97.

For What Is Value Stream Costing Used?

The results of this simple approach to cost accounting are used to create a
value stream profit and loss statement (P&L) and a value stream performance
measurement table. The P&L includes the revenue from sales of the value
stream during the period less the materials and conversion costs expended
during the same period. Figure 9.3 shows the P&L for the ECI value stream.

This information is shown in the box score in Figure 9.4. The purpose of
the box score is to provide the value stream manager and team with a suc-
cinct view of the value stream’s performance. The value stream performance
measurements are shown in the upper section. A simplified value stream
P&L is shown in the lower section, and the current capacity usage is shown
in the center section.

The box score is usually reported weekly and shows several weeks of
prior history as well as the results for the current week. The right-hand col-
umn is often used to show the goals the value stream team has set for each
of the measurements. These goals do not come from wishful thinking or by
establishing stretch objectives. They come from the plans the team has in
place for ongoing Lean improvements. The value stream team (or the contin-
uous improvement teams within the value stream) has a specific plan for kai-
zen events and continuous improvement projects to reach these objectives.

The box score format also is used to document the expected benefits of
major Lean improvements. This topic has been discussed at some length in
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Material | Outside | Employee | Machine Other TOTAL
cost cost cost cost cost COST

Customer service - - $12,108 - - $12,108
Purchasing - - 16,145 - - 16,145
SMT 358,512 - 17.080 16,956 20,000 412,548
Hand load/wave 25,608 - 23,485 2,016 - 51,109
post
Test and rework - - 17,080 3,528 - 20,608
Assemble and 128,040 - 10,675 - - 138,715
burn-in
Shipping - - 2,669 - - 2,669
Quality assurance - - 8.073 - - 8.073
Manufacturing - - 8.073 - - 8.073
engineering
Maintenance - - 8.073 - - 8.073
Accounting - - 8.073 - - 8,073
Information - - 4,036 - - 4,036
sytems
Design - 7,760 4,036 - - 11,796
engineering

$512,160 | $7,760 $139,606 $22,500 $20,000 | $702,026

Figure 9.2 Value stream costs for ECI.

Electronic Components, Inc.

Controller Products Value Steam

Revenue

Material costs
Conversion costs
Value stream profit
ROS

Inventory

$1,292,640
$512,160
$189,868
$590,614
45.70%
$58,502

Figure 9.3 P&L for the ECI value stream.
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Last This

Week Week Planned Future

4-Oct 11-Oct State 31-Dec
Sales per person $20,904 $24,389 $25,346
On-time shipment 90.0% 90.0% 99.0%
Dock-to-dock days 23.58 20.50 14.5
First Time Through 46.0% 48.0% 96.0%
Average product cost $388.46 $348.66 $308.61
AR days 34.5 37.0 35.0
Productive 20.0% 19.0% 11.0%
Nonproductive 60.0% 59.0% 31.0%
Available capacity 20.0% 22.0% 58.0%
Revenue $1,101,144 | $1,292,640 $1,292,640
Material cost $462,480 $512,160 $477,160
Conversion cost $250,435 $189,868 $181,416
Value stream gross profit | $388,228 $590,612 $634,064

Figure 9.4 Box score.

Chapter 4. It is discussed in even greater depth in Chapter 21. There is more
information about the box score in Chapter 10.

The average cost is sometimes calculated using just the conversion costs,
rather than the total cost. This happens when the material costs vary sig-
nificantly from one product to the next, but the conversion process is more
consistent. The average conversion cost for ECI is $88.97 ($189,866/2134).

Occasionally the average cost is calculated for an attribute of the product
rather than for the full product. For example, we have a client that machines
hydraulic connectors that are used in the mechanisms contained in commer-
cial aircraft wings and tail assemblies. These connectors help make the wing
and tails move up, down, and sideways. They are configured as straight,
Y-shaped, and X-shaped, and therefore have two, three, or four ends. Their
manufacture is quite simple. Castings are purchased and then machined to
suit the demand of the customer. The mix of products varies considerably
from one week to the next. The average cost is reported per end rather than
per unit, because this is the primary driver of the product cost.
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Why Is Value Stream Costing Simple?

Value stream costing is simple because we do not collect the detailed actual
costs by production job or product. Costs are collected for the total value
stream and are summarized over the weekly period. Labor costs are not col-
lected using any kind of tracking or backflushing of labor hours earned, or
consumed in production-making products. They are simply the sum of the
wages and direct benefits paid to the people working in the value stream.
This is derived from the payroll system.

Material costs also are collected in summary over the week. Once the
company’s inventory is low and under control, the material costs of the
value stream will be the cost of the materials purchased for that value
stream. All purchases are assigned to the cost center for that value stream.
The same is true for supplies, tooling, and other costs. They are applied
simply to the value stream cost center, or they are derived from the accounts
payable process.

A further aspect of the simplicity of value stream costing is the reduction in
cost centers. It is no longer necessary to have a huge number of departmental
cost centers broken down into all kinds of cost elements. Instead, costs are col-
lected for each value stream and each value stream has very few cost centers.

The information on the value stream Income Statement is real. It com-
prises what actually happened that week (or month). The revenue is the
real amount of invoices processed for products manufactured in that value
stream. The labor costs are what actually was spent on labor—similarly for
the material costs and other costs.

The elimination of overhead allocations means that the information pro-
vided is not complicated by the unnecessary application of costs outside the
control of the value stream managers. This makes the cost and profit infor-
mation real and understandable to the people working in the value stream
and their managers.

How Can We Implement Value Stream Costing?

For value stream costing to work effectively, the following must be in place:

B Reporting needs to be by value stream, not by departments.
B The people in the company must be assigned to value streams with
little or no overlap.



182 m Practical Lean Accounting

B There should be few (or no) shared services departments and few
monuments.

B Production processes must be reasonably under control and have low
variability.

B There must be thorough tracking of “out-of-control” situations and of
exceptions like scrap, rework, etc.

B [nventory must be reasonably under control, relatively low, and
consistent.

In the early stages of value stream management, these criteria may not
all be in place. There is usually a transition period when the costs are
reported by value stream, but the information is derived from the old-
style methods.

For example, the company may be organized into departments, and the
people within the value streams are matrixed into the value stream, while
still reporting organizationally to a department. The cost information is
reported by department. When this occurs the labor costs are calculated
for the value stream based on the number of people working in the value
stream. Often companies use an average cost per head for different catego-
ries of people, rather than tracking each specific person’s costs, which can
be complex.

If a company is in the early stages of value stream management and
some people are still working in more than one value stream, it is common
for the labor costs to be calculated using equivalent heads. This is based on
a simple estimate of the amount of time spent in each value stream. We do
not track the time—we use well-thought-out percentage splits. This is only
temporary and will not continue for very long. It is important to create a real
team of people working in the value stream and focus on creating value.

Monuments are dealt with in a similar way. We allocate the cost of
the monuments using a simple percentage for each value stream using the
monument. Over time the monuments will be eliminated, but this can take
a long time.

To make value stream costing work, the value stream processes must be
reasonably under control. Performance measurements are a key to under-
standing if these processes are under control. Performance measurements
must be in place and working at the cells, nonproduction processes, and
for the value streams. These will show that the processes are under control
and indicate quickly when and where the processes are going wrong. This
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is why the cell level measures are reported by the hour and by the day. We
can quickly correct out-of-control situations.

Similarly, to expense inventory as it is purchased, there must be low
and consistent raw material and work-in-process inventory. If the inventory
is still high, then we must track the inventory used by the value stream
until the inventory is brought under control. This will require waste-
ful inventory transactions, but these are required until the inventory is
brought under control.

Introducing value stream costing has a maturity path, just like any other
aspect of Lean Accounting. It is introduced once the company moves into
the management of value streams. In the early stages of Lean manufacturing,
when a company is working just on local production cells, there is no need
to change the costing system. However, once the move has been made to
working by value streams, then value stream costing becomes the best way
to collect the costs and report the value stream profitability.

How Do We Handle Costs outside the Value Stream?

In Chapter 7, on value stream management, we discuss that there are some
people in the plant or organization who do not work in the value streams.
These are people who do tasks unrelated to the value streams (financial
accounting, for example) or their work crosses all value streams (ISO9000
or ISO14000 support, for example). The costs and expenses associated with
these non-value-stream tasks are not allocated to the value streams. They
are treated as sustaining costs of the business. They are budgeted and con-
trolled, but they are not allocated.

There is no need for full absorption costing. The purpose of the
value stream costing is to provide relevant, accurate, and understandable
cost information to the people managing the value streams. To absorb
into the value stream any costs that occur outside the value stream
does not provide anything helpful for managing or improving the value
stream processes.

The non-value-stream costs are inevitably small because most of the work
of the organization will be associated with value streams. These costs will
be reported on the plant or company P&L as sustaining costs (or a similar
description), and people within these areas will be responsible for the elimi-
nation of these costs and improvement of the processes.
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How Do We Know the Cost of a Product?

If costs are collected and reported by value stream and the average product
cost is calculated, then we do not know the cost of individual products. The
question to ask is, “Why is the product cost needed?”

Standard costs are typically used for the following reasons:

B Pricing decisions

B Profit margins on product lines and customer orders

B Performance measurement of the factory (using efficiency measures,
utilization measurement, cost variance, and absorption)

B Process improvement through analysis of the product costs and the
variances

B Make/buy decisions

B Product and customer rationalization

B [nventory valuation

When using value stream costing, it is not necessary to know the cost of
specific products to make decisions on these issues. Pricing decisions for
Lean organizations are never made with reference to the cost of the product.
Lean organizations focus on the value created for the customer or the mar-
ket. Tt is value to the customer that determines the price. Customer value has
no relationship to product cost.

Stating that prices are market driven only begs another question: “Are
we making a profit on this product if we sell at this price?” Once again, it
is unhelpful to determine profitability by referencing the product cost. The
right approach is to look at the potential order and work out the effect on
the value stream profitability. Figure 9.5 is an example.

Standard costs are certainly not needed for the performance measure-
ment of cells, value streams, or the plant itself. The performance measure-
ments used by Lean companies are described in Chapters 3 and 8. These are
primarily nonfinancial performance measurements and make no reference to
standard costs or any kind of variances. The value stream performance mea-
surements are the primary method of motivating continuous improvement
throughout the value stream.

A decision relating to make/buy is again addressed with reference to
the profitability of the value stream as a whole, not the individual product.
Using a standard cost to determine the make/buy status of an item is dan-
gerous. The standard cost will almost certainly lead to the wrong decision.
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Current Profitability New
profitability, with new order, order,

180 units 198 units 18 units
Revenue $110,700 $121,320 $10,620
Material cost $44,280 $48,708 $4,428
Conversion cost $29,485 $29,485

Contribution

Value stream profit $36,935 $43,127 $6,192 of the Order
Margin 33.36% 35.55%

Figure 9.5 Determine value stream profitability by looking at the potential order.

If the value stream is capable of and has the capacity for making an item,
then there is no (financial) reason for making the item outside. The cost of
making it in-house is virtually nothing because the cost of the machines, the
people, and the facility is already being paid.

Alternatively, if there is no capacity within the value stream, then the cost
of making the product in-house will be the cost of obtaining the additional
resources to make the product. These resources may be simply additional
overtime cost, or they may amount to capital investment to increase produc-
tive capacity.

The same story applies to such decisions as product or customer rational-
ization. It is pointless to look at an individual product and its cost. We must
look at the effect of the change on the value stream profitability. If product
family XYZ is removed from the value stream, how does this change the
overall profitability of the value stream? Similarly, the effect of removing cus-
tomer 123 is assessed at the value stream level, not the individual products
or customer level.

Introducing new products into the value stream requires a similar analy-
sis of value stream profitability. If there is capacity available within the
value stream, then the introduction of the new product will increase value
stream profitability by the contribution of the product. The contribution is
the revenue minus the direct external costs. The direct external costs are
usually just the materials and components required to make the product,
but sometimes include such things as outside processing or other services
required outside the company. Labor or machine costs are not included in
the contribution.
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If the value stream does not have enough available capacity to make the
additional products, then the value stream profitability is calculated taking
into account the additional people and machines required to provide the
necessary additional capacity. These calculations can be done for various
levels of sales for the new product, so that the profitability can be assessed
for various production volumes. These assessments often include the market-
ing forecasts of future sales quantities and prices.

Value Stream and Plant Profit and Loss Statements

Lean companies provide P&L information to the value stream managers. The
value stream manager is accountable for increasing the value created by the
value stream, removing waste, and increasing profits for his or her value
stream. A typical value stream P&L is shown in Figure 9.6. This information
is gathered—usually weekly—from the value stream costing. If necessary,
the P&L can show an additional breakdown of the information, but it is
always best to keep these reports as simple as possible.

As you can see, the report does not take into account the changes in
inventory level when calculating the value stream profit. The reason for this
is that we want to provide the right motivation for the value stream team. If
the value stream reduces inventory by selling more than it makes, the box
score will show a higher profit and a lower average unit cost. Conversely, if
inventory is increased, this will show bad results in the box score.

The P&L for the plant or division of the company is made up of all the
value streams within the division. The example in Figure 9.7 shows a divi-
sion with three value streams: the Controllers value stream, the Vertical

Electronic Components, Inc.
Controller Products Value Steam
Revenue $1,292,640
Material costs $512,160
Conversion costs $189,868
Value stream profit $590,612
ROS 45.70%
Inventory $58,502

Figure 9.6 Typical value stream P&L.
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Value Streams
Controller Vertical New product Admin. &  Division
products  positioners development overhead P&L
Revenue $1,202,640  $2,048,640 $0 $3,341,280
Material costs $512,160 $614,592 $12,766 $1,139,518
Conversion costs $189,868 $313,445 $678,574 $1,181,887
Value stream $590,612  $1,120,603  ($691,340) $1,019,875
profit

Value stream ROS 45.70% 54.70%
Employee costs $44,35 $44,355
Expenses $27,943 $27,943
Prior period inventory  $1,788,549
Current inventory  $1,252,432
Inventory change  —$536,117
Division gross profit $411,460
Division ROS 12%

Figure 9.7 Example P&L showing a division with three value streams.

Products value stream, and a New Products Development value stream. The
fourth column shows the administrative and business sustaining costs that

are outside the value stream.

The division P&L information shown in column 5 is summed across from
the previous columns. The division level P&L requires adjustments to take
into account the change in inventory over the period, in order to state the
Divisional Gross Profit correctly for external reporting. Other adjustments
may also be necessary to bring the divisional P&L into line with the account-

ing requirements for external reporting.

Calculating the Cost of Inventory

Standard costs are not required for valuing inventory, providing the inven-
tory levels are low and under control. When Lean manufacturing is
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introduced into a value stream the level of inventory falls substantially. If the
inventory level is low, then the valuation of the inventory is far less impor-
tant than when inventory is high. If, for example, a value stream has three
months of customer demand of inventory, then it is very important to value
this inventory in a detailed way, like the use of standard costs. If the inven-
tory is fewer than five days of customer demand, then the materiality of

the inventory value to the calculation of the company’s profits and financial
position is low.

Lean manufacturing creates low and consistent inventory. This, in turn,
enables a very simple approach to inventory valuation. A standard cost is not
required for inventory valuation. Indeed, a perpetual inventory quantity for
each item is no longer required either.

Consequently, when inventory is low and under control, simpler methods
of inventory valuation can be used.

B Simpler inventory valuation methods are a lot less work.

B Simpler valuation methods do not require complex computer systems to
track and maintain the information.

B Simpler inventory valuation methods support and enhance visual inven-
tory management.

There are a number of common methods for valuing inventory. The most
simple can be used when inventory levels are very low and under clear
operational control. Some common methods are:

B Days of stock: It is common for Lean companies to track the num-
ber of days of inventory they hold in purchased materials, WIP, and
finished goods. This is used as a performance measure to gauge the
rate of material flow through the value stream. When this information
is available, it is easy to calculate the inventory value. In the follow-
ing example the material cost for the month in the value stream was
$100,000 or $5,000 per day (in a 20-day month). The total conversion
cost in the value stream was $150,000 or $7,500 per day. If there are
eight days of purchased materials, the valuation for the materials is 8
x $5,000 or $40,000. The value of three days of WIP comes to three
days of material cost and 1.5 days of conversion cost, assuming the WIP
items are one-half complete on average, or $26,250. The value of fin-
ished goods is 12 days of material cost and 12 days of conversion cost
or $150,000.
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B Material cost plus days of conversion cost: Some companies keep
track of the quantity of each item on the computer and track only
material cost of their inventory. To value inventory they apply the
conversion cost using the number of days of inventory. In the exam-
ple above, the material cost is already known to be a total of $115,000
and this is already reported on the balance sheet. At month-end the
controller needs to apply the conversion costs as a reversing journal
entry to the balance sheet. There are 13.5 days of conversion cost to
be applied: 12 days of finished goods and 1.5 days of WIP. The con-
version cost that is debited to material on the balance sheet would be
135 x $7,500 = $101,250.

B Quantity of finished goods: In companies that have large finished
goods inventories there are other methods to calculate finished goods
value. Suppose that the company above has 90 units of finished goods
in stock and that during the month it has manufactured 150 units. The
value of the finished goods inventory will be the total monthly value
stream cost ($100,000 + $150,000) or $250,000 multiplied by 90/150, or
0.6. This comes to $250,000 x 0.6 = $150,000.

If instead of having 90 units of inventory the company had 190 units,
the quantity in inventory would be greater than the amount manu-
factured during the month (150 units). In this case the finished goods
inventory would be valued at the total value stream cost for the cur-
rent month, plus 40 units of the total finished good quantity would be
valued at the average value stream cost per unit of the prior month.
The assumption is that the 40 units from the prior month plus 150 units
from the current month’s production constitute the 190 units in finished
goods inventory. These assumptions are true on average when the
inventory is low and under control and there is a pull system.

B Average cost: This is an extension of the previous method. If we
know that the total value stream cost of items produced during the
previous month was $340,000, for example, and the units manufactured
numbered 200 for that period, then the average cost of one unit was
$1,700. If the month-end stock is 90 units, then the value of the finished
goods is 90 x $1,700 = $153,000.

If the total number of units is more than one month’s production,
then this calculation is extended to include the average cost of items
produced in the prior month, and perhaps the month before that.

B Product cost: If the company has larger finished goods inventories,
then the valuation will be more traditional. There are many companies
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that have become adept at Lean methods within production, with very
low purchased materials inventories and WIP, but maintain high fin-
ished goods because they are stored in warehouses in many different
geographic locations. They need a method to value their inventory until
they can solve the problems causing the high levels of finished goods.

Under these circumstances, it is necessary to track the quantities in
finished goods on the computer systems and to maintain a product
cost for each item. This is, of course, traditional practice. The question
is what method is to be used for the item’s cost. In Chapter 11 you will
learn about Features and Characteristics costing (F&C). F&C is usually
simpler to calculate than a standard cost and is usually more accurate.
It can be used for inventory valuation in place of standard cost when
there are high levels of stocks until the company has solved the prob-
lems causing high levels of inventory.

B Prior inventory purchases minus usage: Another simple method
for inventory value reporting is to take the prior month’s total ending
inventory value of purchased materials contained in raw materials, WIP,
and finished goods, add the amount of materials purchased during the
month, subtract the cost of materials scrapped during the month, and
subtract the material cost from the bill of materials of items shipped
during the month. This gives the material value of the ending inventory.
The amount of conversion cost based on the days of inventory is then
added to give the total inventory value.

There are four issues to take into account when selecting an inventory
valuation method:

1. The amount of inventory. If the inventory is less than 30 days in
total, then simpler inventory valuation methods can be used. If the raw
material and WIP inventory is less than 30 days and finished goods is
higher, then simpler methods can be used for raw material and finished
goods. If finished goods is under good control (using pull systems),
then it is possible to use the methods described above (quantity of fin-
ished goods or average cost) for that inventory.

2. Visual control. If the inventory is under good visual control, then it
can be a quick and easy exercise to physically count it, using one of the
methods described above for valuation.

3. The need to track on the computer. It is common for Lean compa-
nies to no longer track inventory on the computer system. If the visual
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control system is robust and effective, there is no need for a second,
parallel tracking system.
Nevertheless, it is commonly felt that by tracking the stock quantities of
each item on the computer system, “... we will know the number of each
item that we have in stock, and these numbers can be used to help value
inventory.” The underlying reasons for this feeling relate to the following:
— The need to provide control when the inventory is out of control
and push-style replenishment systems are in use.

— There are too many part numbers for simple visual control.

— There is a need to view on-hand quantities from a distance, such as
the need for sales people to access the quantities on hand.

Under these circumstances the “product costing” method described
above will be appropriate for evaluation.

4. The inventory mix is different from the sales mix. Most of the
simpler methods of inventory valuation assume that the mix of items
in inventory matches the mix of products being made. This means that
the mix of raw materials and purchased components broadly matches
the mix of those items being manufactured and sold. Similarly, the mix
of finished products is assumed to match the mix of products being
manufactured. When this is not the case it is difficult to use the simpler
inventory valuation methods. Lean manufacturing with small batches,
single-piece flow, and pull systems creates this matching. A company
employing Lean methods buys and manufactures what the customer is
pulling. This, together with appropriate kanban calculations, ensures a
good matching of inventory mix to sales.

Special Problems Involving Inventory

B Excess and obsolete inventory. Most companies incorporate Lean
methods with a certain amount of excess and obsolete inventory on
hand. These are usually caused by traditional batch production and pur-
chasing methods. It is important when applying Lean methods to physi-
cally segregate this inventory. If it is obsolete then it should be disposed
of. If it is excess to requirements then it can be treated as a “supplier.”
The pull system for the items will then “pull” from excess stock.

Excess and obsolete inventory is addressed using the 5S method:
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B Sort — identify the excess and obsolete materials.

— Set in Place — locate excess away from operational inventory and
eliminate the obsolete.

— Shine — maintain the excess in an orderly and accessible manner.

— Standardize — establish a pull system so that the excess material is
used over time.

— Sustain — make sure that the material cannot be ordered from a
supplier so long as there is excess. Establish methods to prevent the
generation of excesses in other items.

B One-time-use parts. The methods described here are appropriate for
the inventory valuation of regularly used production materials. When
materials are low and under good visual operational control, there is no
need for the complex traditional inventory tracking and planning systems.

Lean organizations that design to order will often need to purchase
parts and materials that are used only once (or infrequently). These
items often do not lend themselves to the simpler methods because
they do not match the “low and under control” criteria. They are usually
maintained and valued in the usual way, and may be purchased using
an MRP method. If the value of these items is low, they can be fully
expensed at the time of receipt and disposed of rather than maintained
on the inventory records. But often many of these one-time-use items
are quite expensive and need to be tracked and controlled in detail.

Many Lean organizations recognize the waste and confusion caused by
these one-time-use items and work to reduce them by introducing design
methods leading to greater use of common parts wherever possible. But
there will inevitably be items that must use the more complex methods.

Getting Started with Simpler Methods

As with all Lean improvements the move toward simplification of inven-
tory valuation is not a one-time changeover. Start with materials that are
fast movers, that have certified suppliers, and that lend themselves to good
visual control. These can be valued using the simplified methods and may
be controlled without inventory tracking systems on the computer. Once
these items are working well and the value stream teams have become
skilled in Lean methods, the simple valuation methods can be extended to
other more difficult items.



Value Stream Costing ® 193

Summary

As a company matures with Lean manufacturing, it moves from apply-
ing Lean thinking only to individual production cells to viewing the flow
through the entire value stream. When a company moves to value stream
management, the simple methods of value stream costing become much
more useful than traditional standard or detailed actual costing.

Value stream costing is simple because the cost information is collected
in summary form across the whole value stream and is collected weekly (or
monthly). The value stream costs contain almost no cost allocations because
all the value stream costs are directly applied. Value stream costing provides
better information because the information is the real, direct cost of the
value stream. Value stream costs are easy to understand because the cost
collection and calculations are simple; anyone can understand them.

Value stream costing provides excellent performance measurements and
provides a P&L for each value stream. These value stream P&Ls are com-
bined to provide a plant-wide or company-wide P&L statement.

Standard costs can be eliminated in favor of value stream costs because
there is no longer a need to use standard costs for such decisions as order
profitability, make/buy decisions, or inventory valuation. These decisions are
made with reference to the overall profitability of the value stream.

Simplified inventory valuation methods can be adopted for items that are
under Lean control and have low balances. These methods eliminate the
requirement to track inventory on the computer system to achieve accurate
balances.






Chapter 10

Using the Box Score

Throughout this book we present value stream information in a box
score. This concept appeals to our clients because it presents, in a concise
way, Lean targets, as well as the key information that lets everyone know
whether the value stream is on track toward these targets. Presentation of
goals and targets in the same format allows all levels of the Lean organiza-
tion to understand the effectiveness of Lean and what needs to be done to
create improvement.

Within Lean companies, virtually everyone in the value stream uses the
box score, giving every person a common view and language for talking
about Lean performance:

B Value stream managers use the box score to plan and evaluate Lean
improvements.

B The value stream continuous improvement team uses the box score
to design improvement programs and kaizen events that will have the
greatest impact on financial and operating results.

B Plant and division managers use the box score to understand value
stream improvement plans and to evaluate performance.

B Other executives use the box score as the basis for simulating the
potential impacts of product-market and capital investment plans.

The box score has multiple purposes, including:

B Weekly reporting of value stream performance
B Showing the planned effects of Lean improvements
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B Planning strategic changes such as capital investments and product and/
or customer rationalization

As shown in Table 10.1, the box score has three major sections—measur-
ing operational performance, capacity usage, and financial performance.

The measurements should be familiar, inasmuch as they have already
been discussed in this book.

B The operational measures are the value stream performance measure-

ments discussed in Chapter 8.

B The capacity information was the subject of Chapter 4.
B The financial information is the value stream costing, the subject

of Chapter 9.

Table 10.1 Box Score
Planned
This Next Future
Last Week Week Week State
4-Oct 11-Oct 18-Oct | 23-Oct 31-Dec
Units per person 36.16 42.05 51.39
On-time shipment |  98.00% 94.00% 98.00%
S | Dock-to-dock days | 2358 20,50 16.50
g First Time Through 46% 42% 50%
Q
o Average product
cost $388.46 $348.66 $316.91
AR days 34.5 37.0 35.0
Productive 10.8% 10.8% 24.7%
>
6 Nonproductive 54.8% 54.8% 23.4%
2]
§ Available capacity 34.4% 34.4% 51.9%
Revenue | $1,101,144 | $1,280,400 $1,408,440
_ Material cost | $462,480 $512,160 $535,207
-3
2 Conversion cost | $250,435 $231,884 $208,696
c
S| Value stream gross
profit | $388,228 $536,356 $664,537
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There is a great deal of latitude as to what should be included in opera-
tional and financial measures. As a rule of thumb, companies generally
select those measures they intend to use in evaluating the effectiveness of
their value streams.

Let us look at some examples of the box score in its most common uses.

Reporting Value Stream Performance

A popular way to use the box score is for the weekly measurement and tracking
of value stream performance, an example of which is provided in Table 10.2.

Table 10.2 Weekly Measurement and Tracking of Value Stream Performance

Planned
This Next Future
Operational Last Week Week Week State
Measurements 4-Oct 11-Oct 18-Oct | 23-Oct 31-Dec
Units per person 36.16 42.05 51.39
On-time shipment 98.00% 94.00% 98.00%
IS
§ | Dock-to-dock days 23.58 20.50 16.50
g First Time Through 46% 42% 50%
Q.
O Average product
cost $388.46 $348.66 $316.91
AR days 34.5 37.0 35.0
Productive 10 8% 24.7%
>
B Nonproductive 54 8% 23.4%
T
L% Available capacity 34.4% 34.4% 51.9%
Revenue | $1,101,144 | $1,280,400 $1,408,440
_ Material cost | $462,480 $512,160 $535,207
.8
2 Conversion cost | $250,435 $231,884 $208,696
T
£ | Value stream gross
profit | $388,228 $536,356 $664,537

Financial results

Show performance history

for as many weeks as
possible

Show planned future
state based on the
value stream strategic
plan



198 m Practical Lean Accounting

The primary purpose of the weekly box score report is to focus the
attention of the value stream team on the areas that can benefit from con-
tinuous improvement efforts. The improvement in value stream results can
be tracked weekly as an indicator of the effectiveness of the continuous
improvement efforts.

The report shows the three dimensions of value stream performance
to assess

1. How the value stream is performing operationally
2. How the value stream is performing financially
3. How the value stream resources are being used

Changes in capacity usage are the bridge between operational and
financial change. As resource capacity is used effectively, financial results
improve. Lean improvements create newly available capacity as waste is
eliminated from the value stream and capacity, in the form of people’s time,
machine time, and other resources, becomes available.

The box score is usually posted in an area that has maximum visibility,
such as the value stream performance board, the continuous improvement
team’s meeting room, the cafeteria, or a main passageway. Such prominent
visibility promotes the culture of continuous improvement and teamwork
by maintaining focus on progress toward expected value stream results. It
clearly displays the value stream team’s Lean achievements in a way that
elicits positive feedback from colleagues in other value streams and pride
among fellow value stream teammates. These are all desirable behavioral
outcomes of the Lean performance measurement framework, and of the
Lean program itself.

Showing the Effects of Lean Improvements

This application was described in Chapter 4. In that chapter, it was shown
that Lean improvements frequently have a dramatic impact on operational
results, but minimal impact on financial results. The box score is a useful
way of showing this effect, as depicted in Table 10.3.

The inclusion of the resource capacity analysis shows the shift in the use
of capacity from Nonproductive to Available, as a result of the Lean improve-
ments (Table 10.4).
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Table 10.3 Effects of Lean Improvements
Current State | Future State
Sales per person $131,429 $131,429
‘\é’ On-time delivery 82% 96% Improved
L Dock-to-dock time (days) 23.60 4.50 operational
(Gi First Time Through 90% 90% results
© Average cost per unit $4.94 $4.94
AR days outstanding 30 30
Annual revenue $1,840,000 $1,840,000
’(\S Annual material cost $772,800 $772,800 No
S Annual conversion cost $317,752 $317,752 improvement
L% Value stream profit $749,448 $749,448 in profits
Value stream cash flow $749,448 $1,813,672
Table 10.4 Inclusion of the Resource Capacity Analysis
Current State | Future State
Sales per person $131,429 $131,429
= On-time delivery 82% 96%
é Dock-to-dock time (days) 23.60 4.50
%; First Time Through 90% 90%
© Average cost per unit $4.94 $4.94
AR days outstanding 30 30
> Productive capacity 25% 22% The Lean
% Nonproductive capacity 30% 8% ;:25 :;;/eezjeggs
© Available capacity 45% 70% capacity.
Annual revenue $1,840,000 $1,840,000
3 Annual material cost $772,800 $772,800 The revenue
§ Annual conversion cost $317,752 $317,752 thr:lcli tchoestssa:z
= Value stream profit |  $749,448 $749,448
Value stream cash flow $749,448 $1,813,672

= 199
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Table 10.5 Planned Effects of the Uses of Capacity Freed Up by the Lean
Improvements

Long-Term
Current State | Future State Future
Sales per person $131,429 $131,429 $235,936
— | On-time delivery 82% 96% 96%
é Dock-to-dock time (days) 23.60 4.50 4.50
§_ First Time Through 90% 90% 90%
© Average cost per unit $4.94 $4.94 $4.73
AR days outstanding 30 30 30
> Productive capacity 25% 22% 29%
% Nonproductive capacity 30% 8% 11%
O | Available capacity 45% 70% 60%
Annual revenue $1,840,000 $1,840,000 $3,303,100
5 Annual material cost $772,800 $772,800 $986,832
§ Annual conversion cost $317,752 $317,752 $317,752
L‘% Value stream profit $749,448 $749,448 $1,998,516
Value stream cash flow $749,448 $1,813,672 $3,062,740

Note: The company introduced new products, rented space to a subcontractor,
and grew the business using the capacity and cash freed up by Lean.

The box score here can show the planned effects of the uses of capacity
freed up by the Lean improvements (Table 10.5).

Showing the Effects of Strategies and Plans

Perhaps one of the most important features of the box score is its usefulness
for evaluating a broad range of management decisions. Two examples from
recent client assignments demonstrate this point.

Table 10.6 shows the use of the box score in product rationalization
decisions.

Another application involved adding more machines and people to the
value stream in order to launch a new product family (Table 10.7).
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Table 10.6 Use of the Box Score in Product Rationalization Decisions

Remove “Lo
Current Margin” Introduce
Value Stream Products New Products
Jan-03 Jun-03 Sep-03
Units per person 466 395 505
= | On-time shipment 92 99 99
é Dock-to-dock days 15 7 9
S; First Time Through 65 75 75
© Average product cost $112.75 $120.94 $109.23
AR days 42 35 35
> Productive 24% 18% 28%
?‘é Nonproductive 63% 35% 42%
S Available capacity 13% 47% 30%
Revenue monthly $10,667 $9,866 $12,800
E Material cost $3,758 $3,185 $4,073
.:%B Conversion cost $2,547 $2,547 $2,547
Value stream gross profit $,4,362 $4,124 $6,180
Summary

This chapter described a value stream reporting tool that provides a com-
mon language for all personnel associated with Lean in a company. The
box score has proven itself to be very versatile in reporting on value stream
operations, the planned impacts of Lean improvements, and the effects of
strategic changes to the business. Lean companies find that its comprehen-
sive scope provides a unifying framework for evaluating the effectiveness of
Lean from multiple perspectives.
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Chapter 11

Calculating Product Costs—
Features and Characteristics

In Chapter 9, we showed you how to calculate the average value stream
cost and how to make management decisions using that cost. This
approach looks at the impact of management choices related to order
pricing, make/buy, and other product profitability decisions. These are
based on the impact these choices would have on the value stream cash
flow profit before and after the action contemplated by the decision. This
decision method, based on overall value stream profit impact, departs
from traditional methods based on individual product profitability, as

it takes into consideration the impact of real value stream costs on the
profitability of any business choice. Traditional methods focus on prod-
uct based on the assumptions of standard costing. These assumptions,
particularly the methods of allocating overheads, provide misleading and
inaccurate costs, leading to bad business decisions. For most business
decisions, focusing on the cost of an individual manufactured product

is misleading and unhelpful. These decisions are best made by taking
account of the profitability of the value stream as a whole, not the indi-
vidual order or transaction.

However, there are times when it is important to know something about
the cost of an individual product. For example, transferring products from
one division or location to another requires a transfer price. Exporting usu-
ally requires the product cost to be on the export documents.

Going beyond merely reporting the cost of a product, the following kinds
of questions need to be addressed:

203
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What are the product features that create cost?

How much do product features add to the cost of the product?
How do these features relate to product design decisions?

How do these features relate to the value that customers place on
our products?

What features do we need to modify or improve in order to create
greater value for customers?

It is unlikely that a company will need to develop answers to these
questions daily, or even monthly. The issues underlying these kinds of
questions are strategic and will likely be addressed on an annual basis.
Nevertheless, to answer these strategic questions, we need more detailed
information than can be provided by the average cost of all products made
by the value stream. We need an understanding of what causes cost in a
value stream.

Some companies address these questions using the standard costing sys-
tem. This method has inherent problems, which are described in detail in
Chapter 9. Other companies have developed activity-based costing systems
to compensate for the problems of allocating overhead to products that use
overhead activities differently. For example, a product that requires extra
engineering would include an engineering activity, whereas those that did
not use engineering would not. While this method may be useful in some
contexts, it requires that information be collected and maintained on all
products made by a company, what activities they use, and how much of
each activity is used—a methodology that requires a great deal of trans-
action data and systems support. Because one of the objectives of Lean
accounting is to eliminate transactions, we advocate a method that gets to
the same result without the need to generate additional transactions.

We use features and characteristics costing to calculate product costs
when they are needed. Features and characteristics costing recognizes that
value streams are designed based on the common processes used to make
similar products. It is therefore necessary only to define how an individual
product departs from the norm, and then to understand how significantly
that differs from the average.

In this chapter we discuss how to calculate product costs in value streams
in which some products incur more work than others. We will discuss how to
define the features and characteristics that cause cost and how to use the fea-
tures and characteristics information to modify the average value stream costs.
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What Drives Cost in a Lean Value Stream?

A Lean value stream differs markedly from traditional manufacturing, as it
is a defined set of processes through which similar products flow. In tra-
ditional manufacturing each product has its own unique routing. In Lean,
the products that have similar production flows are grouped together

into a value stream. This grouping greatly simplifies the costing process,
because instead of costing out each individual product through multiple
routings, we now have to worry only about the cost of the value stream
as a whole.

The primary driver of product cost through the value stream is the rate of
flow of the individual product. A product manufactured at 10 units per hour,
for example, has twice the conversion cost of a product running at 20 units
per hour through the value stream. Generally, the rate of flow through the
value stream is determined by the rate of flow of the product through the
bottleneck operation within the value stream flow.

As described in Chapter 9, the average product cost is equal to the total
cost of the value stream divided by the number of units shipped during the
period. The number of units that can be shipped is limited to the number
that can be processed through the bottleneck operation. Figure 11.1 provides
an example.

By looking at the individual process cycle times we can see that the
bottleneck process is the drilling operation, which takes 12 minutes to
make a product. Thus, by dividing that cycle time into 60, we see that the
cell can make five products an hour (60 minutes divided by 12 minutes

Machine on Drill on drilling
lathe machine

6 minutes 12 minutes
Lean Cell
1 t &
Grind — nspec —_—>
pack Output
8 minutes 4 minutes 5 per hour

The cost of a product is dependent upon the
cycle time through the bottleneck operation.

Figure 11.1 The cost of a product is dependent on the cycle time through the bottle-
neck operation.
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per product). In general, the maximum number of units (¥) that can

be processed by a cell (or value stream) during a given period of time
(X), given that the bottleneck operation can produce at a rate of Z units
per period of time (X), can be calculated using the formula: Y= X/7.

It does not matter that other operations take less time to perform. The
cell, or value stream, can only work as fast as the slowest (or bottleneck)
operation.

If all products took exactly 12 minutes to go through the bottleneck, then
the average time of 12 minutes would be correct for each and every product.
However, in most cases, products in a value stream do not have the same
cycle times through the bottleneck operation. Depending on their features,
products consume more or less of the bottleneck operation’s time than the
average. In the example, there may be some products that consume as few
as nine minutes and some as many as 15 minutes. A primary goal of features
and characteristics costing is to understand how product features use the
bottleneck resource differently.

How to Use Features and Characteristics

The Lean accounting team at ECI wanted to use features and characteris-
tics costing to determine product cost. They believed that the average value
stream cost did not accurately reflect the fact that some of the components
required more effort to manufacture than others. There are seven steps to
developing features and characteristics products costs:

. Calculate the average product cost for the value stream.

. Analyze available capacity.

. Identify the primary bottleneck and pacemaker within the value stream.

. Identify how product features and characteristics affect the use of the
bottleneck.

5. Calculate conversion costs using product features and

characteristics’ effects.

IO VI NS

6. Calculate material costs.
7. Identify other significant product features affecting the use of the bottle-
neck resource.

Each of the steps in the methodology is described in the following.
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Step 1: Calculate the Average Product
Family Cost for the Value Stream

In Chapter 9 we discussed how to calculate value stream average costs. The
average cost is equal to the Total Value Stream Cost divided by the Number
of Units Shipped of the products included in the value stream for the period
under study. We need to emphasize that you should be careful to use the
quantities for the units shipped and not units produced. Using units pro-
duced will encourage making for stock, which is definitely not what we
want to encourage with our Lean Accounting methods.

A further emphasis is that the costs for the period should be equivalent to
the total cash outflows plus depreciation of machinery for the period.

B Materials — total cost for materials used in production during the period

B Labor — cash paid for employees working in the value stream during the
period

B Supplies and tooling — cash outflows during the period

B Facilities — cash outflows for leased space and utilities used by the value
stream

B Machines — depreciation cost from the company’s books and records

How Average Cost Drives a Lean Approach to Inventory

We must digress to discuss an important technicality concerning the
calculation of average cost per unit. It is important because it marks a
difference between traditional accounting for financial statement prepara-
tion and Lean accounting using value stream costing. Our use of total cost
of materials used in production and cash paid for labor and other costs

in the numerator and units shipped in the denominator has the effect of
increasing the unit cost of items shipped under conditions in which units
produced exceed units sold. Under traditional accounting, the value of this
difference would show as an increase in inventory and would have the
effect of decreasing the unit cost. That is why traditional accounting works
as a disincentive to reducing inventories: it encourages building inventory
to keep unit cost and total cost down. We want an accounting method
that promotes the proper Lean values: to increase cost when too much

is made (amounts produced exceed amounts shipped) and to decrease
cost when inventories are drawn down (amounts produced are less than
amounts shipped).
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Using value stream costing in our previous example, in which produc-
tion exceeds units shipped, the impact of the value stream cash flow on the
difference between units produced and units shipped is equivalent to the
difference between units produced and units sold, multiplied by the unit
cost of materials used in production. The cost per unit shipped will increase.
On the other hand, if the number of units sold exceeds units produced, this
method will reduce the cash flow cost, thereby reducing the unit cost of the
product. In general, the effect on value stream cash flow (Y) created by the
difference between production volumes (X) and sales volumes (Z), given the
value stream cost per unit shipped (C), can be expressed as an equation: Y
= (X — 2)* C. For example, if in a given month the volumes produced by the
value stream were 200, the volumes shipped were 100, and the unit cost was
$50, the impact on total cash flow cost increases by $5,000: (200 — 100)* $50,
and cost per unit sold increases. The 100-unit excess of production oversold
units would have the effect of increasing inventory by 100 units. If the situa-
tion is reversed and units sold exceed units produced by 100, cash flow cost
decreases by $5,000. Under traditional accounting, the effect would be to
increase costs by $5,000, a very negative effect for Lean.

Using value stream costing creates incentives to reduce inventory (an
excess in units shipped over units produced) as that will increase cash flow
profitability. On the other hand, an increase in inventory will be equivalent
to the excess of items produced over those shipped and will reduce cash
flow profitability.

In the same manner as materials, this method includes the total cost of
labor and overhead as conversion costs for the period in value stream cost.
As all current costs are charged to cost of sales and not to inventory, the
differences in units produced and shipped affect profitability in the proper
way, as is the case with material costs. The amount of conversion costs
included is the sum of total cash outflows plus accruals (for depreciation) for
the period. As the costs are largely fixed, and the cost per unit is derived by
dividing the amounts paid and accrued for the period by the units shipped,
unit conversion costs can be decreased either by reducing the cash paid
during the period for labor and other conversion costs, or by increasing the
volume of sales.

Therefore, when unused capacity increases, whether through production
for inventory or from declines in shipments, the cost per unit of the prod-
ucts produced increases. Decreases in unused capacity produce decreases
in cost per unit. Table 11.1 shows the calculation of the total costs for the
period for the components value stream of ECIL.
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Table 11.1 Calculation of Total Value Stream Cost
Material | Outside | Employee | Machine | Other | TOTAL
Cost Cost Cost Cost Cost COST
Customer
service — — 12,108 — — 12,108
Purchasing — — 16,145 — — 16,145
SMT 358,512 — 17,080 16,956 20,000 | 412,548
Hand load/wave
post 25,608 — 23,485 2,016 — 51,109
Test and rework — — 17,080 3,528 — 20,608
Assemble and
burn-in 128,040 - 10,675 - - 138,715
Shipping — — 2,669 — — 2,669
Quality
assurance — — 8,073 — — 8,073
Manufacturing
engineering — — 8,073 — — 8,073
Maintenance — — 8,073 — — 8,073
Accounting — — 8,073 — — 8,073
Information
systems — — 4,036 — — 4,036
Design
engineering — 7,760 4,036 — — 11,796
$512,160 | $7,760 $139,606 $22,500 | $20,000 | $702,026

Note: SMT, surface mount technology.

Note that in addition to the production processes, they included the ship-
ping, customer service, maintenance, engineering, and management resources
that were dedicated to the components value stream. In defining its value
streams, ECI eliminated allocations from its costing process and assigned
resources that worked primarily on components to the components value
stream. In addition, they calculated the costs of the facility, primarily lease
cost and utilities, to the value stream on a square-footage basis. The actual
cost of tools used for machine maintenance is charged to the value stream.
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The invoiced cost of Outside Cost for the orders produced was charged to
the value stream, as were the costs of the materials used for items produced,
including scrap.

Labor costs were obtained from the payroll records for the actual
amounts paid to employees and temporaries during the month, including
straight time and overtime during the period. The amounts included their
wages and employee benefits. The cost of machinery was the depreciation
expense as recorded in the company’s books.

The total cost of operating the value stream was calculated as $702,020,
and the average cost of units shipped was $32897 ($702,026 divided by 2134
units shipped).

Step 2: Analyze Available Capacity

As discussed previously, in an environment in which cost per unit is deter-
mined to a great extent by the throughput of the value stream, the limitation
on throughput determines the maximum volumes and minimum cost per
unit of products produced by the value stream. Therefore, for a value stream
or cell, the volume that can be shipped is totally determined by the vol-
ume that can flow through the bottleneck cell, that is, the cell with the least
unused capacity, and that volume determines the average cost.

In Chapter 4, we discussed how to analyze capacity in a value stream by
using the information in the value stream maps and the company’s general
ledger. The resulting analysis shows productive, nonproductive, and avail-
able capacity for the current and future states of Lean. Table 11.2 shows the
analysis of productive, nonproductive, and available capacity by process for
both employees and machines for the components value stream.

Step 3: Identify the Primary Bottleneck and
Pacemaker within the Value Stream

The bottleneck (or constraint) cell is the one that has the least available
capacity. This is the cell that sets the pace for the value stream and has to be
scheduled and optimized. It would appear, from the analysis in Table 11.2,
that Quality Assurance has the least capacity with one percent available
employees, implying that in order to produce to increased demand for the
period the company would have to get additional resources, either by work-
ing overtime or borrowing from another work center. The ECI team planned
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that in that event the cell would borrow resources from the Test and Rework
cell. So the Quality Assurance cell does not operate as a limiting bottle-
neck as resources can be exchanged from another cell. What we want to
determine is the work center that is the most limiting to the volume that the
value stream can produce. In this case, the machines in Loop 1: SMT served
as the bottleneck, having 2 percent available capacity, which could not be
obtained from any other cell. We call this the bottleneck cell, and knowing
how individual products use this cell allows us to vary the cost of the prod-
uct. So the capacity of the machines in the SMT cell operates as the bottle-
neck to increasing the volume produced and thus the average cost per unit
of the value stream. From the point of view of cost reduction, increasing the
capacity of the SMT cell becomes paramount. Figure 11.2 shows the avail-
able capacity graphically.

The SMT (surface mount technology) work center automates the pro-
cesses of mounting components on a printed circuit board. The average
completed product contained 1.75 boards. Since the SMT cell has a total
cycle time of 77 seconds per board, the cell cycle time is 135 (77 times 1.75)
seconds per unit of finished product.
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As the bottleneck resources are the machines in the SMT cell, the use of
these resources largely determines the cost of a particular unit.

Step 4: Identify How Product Features and
Characteristics Affect Use of the Bottleneck

Next, the ECI team defined the primary features that determined the rate

of flow through the machines in the SMT cell. These features also determine
the flow through the value stream. It is therefore important in determin-

ing product cost to understand just how the product features consume the
resources of the bottleneck resource. The team did not have much difficulty
in identifying two product characteristics affecting the cycle time through
the bottleneck:

1. The number of components to be affixed to a board. This was
determined visually by counting the number of glue dots placed on the
underside of the board at each spot a component was to be affixed in
the SMT process. These were grouped into three broad categories that
relate to times for a completed product (1.75 boards):

— Average number — 135 seconds cycle time (200700 dots)
— High number — 165 seconds cycle time (over 700 dots)
— Low number — 60 seconds cycle time (fewer than 200 dots)

2. The number of components not dedicated to the SMT machine.
The greater the number of such components, the greater the setup time.
These were grouped by the ratio of such components to the total, as
follows:

— Medium ratio — 5-10 components out of 300
— High ratio — greater than 10 components out of 300
— Low ratio — fewer than 5 components out of 300

In your company it may not be obvious how the product features use the
bottleneck resource. However, Lean companies have had success in getting
at this by assembling operators and process engineers who are familiar with
the value stream in question by using the detailed production data and by
obtaining informed estimates of the difficulty of the products in terms of
effort at the bottleneck resource, relative to the other products, or relative to
an average product. The goal is to define the product features that increase
the cycle time at the bottleneck resource. If the detailed information is not
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readily available, it may be necessary to conduct a time study in the cell.
But most Lean companies have these details because they are required for
designing and improving the cells.

Step 5: Calculate Conversion Costs Using Product
Features and Characteristics’ Effects

Having determined that the product characteristics that affected the use of
the bottleneck were the number of dots on the underside of the board and
the number of nondedicated components per board, the team then set out
to determine the average conversion cost of a finished unit, which consti-
tuted 1.75 boards. Table 11.3 displays the conversion cost of a finished unit
under all possible combinations of numbers of dots and nondedicated com-
ponents as they had been categorized in the previous step.

Note that for the average component having 200-700 dots and 5-10
nondedicated components per board, the cost per unit is equal to the total
conversion costs for the period ($189,868) divided by the number of finished
units made during the period (2,134), or $88.97. This can be seen in the
central cell of the table. Figure 11.4 displays the calculations of costs under
other conditions:

B Varying the number of dots, leaving the number of nondedicated com-
ponents constant:
— At over 700, cost equals $108.74
— At less than 200, cost equals $39.34

Table 11.3 Conversion Cost per Unit for the
Components Value Stream

e Total value stream cost = $702,026
e Conversion costs = 189,868

* Average conversion cost = $88.97 / unit (1.75 boards)

Number of Dots

<200 200-700 >700

# non- <5 $17.54 39.53 $48.61
dedicated
Components 5—10 $3934 $88.97 $1 0874

>10 $52.74 $118.67 $145.12
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Table 11.4 Calculation of Conversion Cost per Unit for the Components Value
Stream

e Number of Dots

(The number of batches is held constant and batch size varies depending on
throughput volume)

— If number of dots >700, cycle time is 165 seconds
Number of products made if 165 second cycle time = 1746
(2134 * 135/165)
Conversion cost per unit = Total cost/1746 = $108.74
— If number of dots <200 cycle time is 60 seconds
Number of products made if 60 seconds cycle time = 4802
(2134 * 135/60)
Conversion cost = Total conversion cost/4802 = $39.34
e Number of Nondedicated Components
(Batch size and setup time remain constant)
— If nondedicated components >10, setup = 120 minutes (75 setups)

Number of products made with 120 minute setup time = 1600 (534 fewer than
2134)

(100 - 75) * 2134/100 per batch =534
Conversion cost = Total conversion cost/1600 = $118.67
— If nondedicated components <5, setup = 40 minutes (225 setups)

Number of products made with 40 minute setup time = 4802 (2668 more than
2134)

(225 —100) * 2134/100 per batch = 2668
Conversion cost = Total conversion cost/4802 = $39.53

B Varying the number of nondedicated components, leaving the number
of dots constant:
— At over 10, cost equals $118.67
— At less than 5, cost equals $39.53

It can be seen from Table 11.3 that there is a wide range of cost between
the least costly to make (fewer than 200 dots and fewer than 5 nondedicated
components) and the most costly to make (over 700 dots and over 10 non-
dedicated components). As we are dealing with the constraint resource, the
SMT machine, the product mix run on the machine determines the quan-
tity run in the value stream and the cost per unit of product. Therefore, the
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total cost of operating the value stream is fixed at $189,868. The volume run
determines what the cost per unit is.

Step 6: Calculate the Material Costs

Material costs can be developed in one of two ways:

1. Actual cost for each item from the bill of materials and the latest
invoice cost.

2. Create a sample matrix relating material cost to a relevant factor, for
example, board size in the ECI case.

We have found that many companies prefer to use the former method
when they first implement features and characteristics costing, and may shift
to a simpler technique after they have become more comfortable with using
the technique. Either way, the company will not need to calculate standard
costs to calculate the costs of material.

Step 7: Identify Other Significant Product Features
Affecting Use of the Bottleneck Resource

Occasionally companies will identify other product features that affect the
cost of the product. In the case of the Controllers value stream, there were
custom products that were customized in a separate cell. The costs devel-
oped in Table 11.3 were modified based on the impact on the bottleneck in
the custom cell:

B High impact: add $50
B Medium impact: add $21
B Low impact: add $9

Any custom material costs should also be added.

Uses of Features and Characteristics Costing

Lean companies find that after they eliminate the need for standard costs
to measure performance and price inventory, features and characteristics
costing is much simpler and easier than retaining the standard costing sys-
tem. The question, then, is whether they need to maintain and operate an



Calculating Product Costs— Features and Characteristics ® 217

expensive system merely to calculate product costs, particularly when prod-
uct costs are no longer used for decision making. Many companies are find-
ing that they do not want to do this if there is an alternative. Features and
characteristics costing is this alternative.

Another important reason for using this method of costing products is
that it links costing methodology more closely to value in the marketplace,
that is, to the product features that customers find valuable, as well as those
that they do not. By associating both cost and value with features and
characteristics, the tool helps the company to develop product designs that
improve value in the high-value areas, as well as reduce cost in the lower-
value areas. Finally, the simple table of the relationship of product cost to
product features and characteristics shows an understanding of how product
features relate to product cost and why production capacity is useful to sales
personnel in negotiating product price.

Summary

This chapter described how features and characteristics costing can work
to tailor the average value stream cost to the features and characteristics of
the product manufactured in the value stream. The primary determinant of
product cost is the use of the bottleneck resource in the value stream by
products having features and characteristics that cause more or less time on
the bottleneck than average. By understanding how features use the bottle-
neck, costs can be developed to provide for higher cost for those product
groups that consume more of the bottleneck resource, and less cost for
those items that consume less of the resource.






Chapter 12

Eliminating More Wasteful
Transactions

In Chapter 5 we introduced the importance of eliminating processes and
transactions that had been established to support a batch manufacturing pro-
cess once Lean manufacturing controls are in place. The chapter described
the framework for evaluating what can be eliminated and listed some
changes that can be made when a company is first embarking on the Lean
journey, implementing pilot cells, and experimenting with the Lean thinking
process.

In this chapter we look at what can be eliminated at the next major stage
of the Lean Accounting maturity path, with the focus on management of the
value streams. As we discussed in Chapter 7, a value stream includes every-
thing we do to create value for the customer. In practice, it is defined by the
products that undergo similar manufacturing. We measure the effectiveness
of the value stream in achieving flow, pull, perfection, and value creation
with value stream performance measurements and then use that information
to drive continuous improvement. The move to managing value streams end
to end is a major milestone in the transformation to Lean, and it enables sig-
nificant changes in the accounting and control processes. Table 12.1 shows
what has changed in this stage from the first.

As can be seen in this table, the Lean value stream is now the dominant
characteristic. Within the value streams, cellular manufacturing is wide-
spread. That means that cells are linked end to end in the value stream to
enable a flow of production. There is extensive use of visual systems, and
for our purposes, the most prominent one is an effective pull system that

219
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Table 12.1

Maturity Path Stages of Lean Manufacturing

Lean Manufacturing

Lean Manufacturing Attributes

Lean Accounting

e Pilot Lean
production cells

e Successful Lean cells in place

e Extensive training in Lean
principles

e Flow, pull, kanban

¢ Quick changeover and SMED

e Standardized work

e Quality at source and
self-inspection

e Getting started with
Lean Accounting

® Lean
manufacturing
widespread

e Cellular manufacturing is
widespread across the plant with
standardized work and single-
piece flow

e Extensive use of visual systems

¢ Continuous improvement teams
trained and established

e Initial supplier certification
program and kanban pull from
some suppliers

* Manufacturing managed by value
stream

e Processes under control; typically
some use of SPC

e Work-in-process and finished
goods inventory relatively low
and consistent

* Managing by value
streams

e Lean thinking
applied throughout
organization and
partners

e Company organized by value
streams

e Extensive cooperation with
customers, suppliers, and
partners

e Continuous improvement is a
way of life

e Lean thinking applied throughout
the entire organization

® Lean enterprise

Note: SMED, single-minute exchange of die; SPC, statistical process control.
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controls production flow. At this stage, work orders are no longer needed
to initiate and control production, and therefore the whole MRP shop-floor
planning and scheduling system is no longer helpful. Continuing to use it
in the face of this visual control system impedes Lean progress. Processes
are under control; there is minimal variability of the production rates, flows,
quality, and demand throughout the value stream. Work-in-process and fin-
ished goods inventories are under control and are relatively low and consis-
tent. Finally, we see that there have been efforts to extend Lean back into
the value stream to include suppliers, some certification, and kanban pull of
materials and components. At this stage, some major changes and simplifi-
cations of the manufacturing control systems can be implemented. We will
trace these changes by following the same format that was introduced in
Chapter 5.

This chapter is organized into the following sections:

B Labor Tracking

B Material Costs

B [nventory Tracking

B The Internal Control System

Labor Tracking

The goal of this stage is to eliminate the use of work orders. Work orders
are used in traditional companies for various purposes, including initiating
production, tracking production, reporting production completions, reporting
scrap, providing technical information to the operators, performance report-
ing, and collecting cost data. The cost data includes material costs, labor
costs, and other direct costs. These direct costs (particularly labor costs)

are also used as the drivers to apply overhead costs to the production job.
All of this work is wasteful and has no place in most Lean manufacturing
processes.

In addition to being wasteful, work orders are also the most visible aspect
of push manufacturing. An MRP (or similar) system uses work orders to
schedule production and push it through the factory. Lean organizations
initiate production by pulling it from the customers’ immediate needs, either
through customers’ orders, a kanban card, or another visual pull method.
When a pull system is in place and the processes are under reasonable
control, work orders are no longer necessary for tracking and controlling
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Figure 12.1 The uses of the work order in a traditional manufacturing push system.

the shop floor. Figure 12.1 shows the uses of the work order in a traditional
manufacturing push system.

As can be seen, the work order is the document that controls every aspect
of production in the traditional manufacturing system. It is the document that
is used to launch production from the planning and scheduling department. It
travels with the batch on the shop floor and collects data concerning time and
materials expended on the production job. Labor is charged to the job by opera-
tor code via the work order. Upon completion, costs are applied to the materials
and labor used through standard costing. These standard costs are then com-
pared with the actual costs charged to the work order to determine whether
the job was performed profitably. Upon completion of the job, the work order
is closed and the costs and quantities of the product are charged to the finished
goods inventory. Meanwhile the company has had visibility of the work order
as it moves through the production process, and can respond to inquiries from
customers and others regarding its progress. From the point of view of a pro-
duction process, this may take weeks, even months, to complete. Being able
to trace via the work order enables jobs to be expedited and work-in-process
inventory to be estimated in order to create financial statements. However, as
noted previously, the system requires a great deal of work to maintain accurate
and up-to-date information in the face of changing schedules and mobile work
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forces inside the factory, which are required to produce shorter product runs of
a wider array of products. It cannot work in a Lean environment.

When Lean is first introduced, the work order is retained, as was described
in Chapter 5, but rather than charging time and materials directly into the job,
the costs are backflushed to the job. The labor and material costs are based on
the production data contained within the MRP system’s standard bill of materi-
als and production routings. The elimination of the work order awaits the imple-
mentation of a pull system and the management of the factory by value streams.
A kanban is a signal from a manufacturing operation to the preceding operation
to make parts in exactly the quantities needed to complete its operation. So,
let us say that the shipping department has a schedule to produce 10 orders.

It would signal the assembly operation, by means of a kanban card (or other
kind of pull signal), to assemble the finished product for the orders. The assem-
bly operation would signal the fabrication operations to produce the fabricated
components required to assemble the finished products, and the fabrication
departments would, in turn, signal raw materials inventory or suppliers using a
kanban pull to fill their needs. In such a system, the signal to start production
is not a work order from the planning and scheduling department. It is a signal
from a pacemaker process, such as shipping, to start the pull of production. In
this case, the customer order and kanban signals replace the work order at the

Lean Enterprise

Distribution

A

Report completion
& ship product

Cost Accounting Shop Floor

Summary direct Not used
costing of the
value stream

Receipts to GCS
WIP constant &
immat.

Planning | Not used Inventory Valuation

N

Less of PLN. A

uto generates
No shop packets from customer
No MSP

d
No MRP runs Oraers

Information Technology Customer Service

Not used

Labor Tracking

Figure 12.2 The mature Lean system where the customer order and kanban signals
are at the center of the production control system.
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center of the production control system. In Figure 12.2, we see how this affects
the production control processes in the mature Lean system.

The production control process looks very different from the work-order-
controlled process. The signal to start production comes from a customer
order that pulls production at the pacemaker cell.

All the features of the MRP-based production control process have been
turned off. Whereas the work order had been used to track production
through the process, the existence of short cycle times in the Lean process
minimizes the need to track the production at all. An important production
control is known as takt time, which is a way to ensure that the produc-
tion cells are producing at the rate needed to satisfy customer demand. Cell
performance measurements, such as the Day-by-the-Hour report, are used
to keep track of cell production and ensure that the cell team focuses on the
rate of production achieved in relation to the rate required.

It is no longer necessary to track production labor hours, because vari-
ability is controlled at the level of the cell team using the cell performance
measurements. As the focus is on flow and perfection, the measures of effi-
ciency that are so important to the traditional system are no longer required.
So, it is not necessary to track the labor hours used in production, because
the reasons for tracking no longer exist.

Other purposes of the work order, such as providing work instruc-
tions and routings, are now provided by visual means, such as visual work
instructions at the cell and kanbans to tell where each item goes next in its
production journey through the plant.

Table 12.2 specifies what must be in place in order to eliminate work
orders for labor tracking.

Traditional manufacturers use work orders for production control and
cost accounting. We have already discussed the conditions under which
these documents can be eliminated for the purpose of production control.
The introduction of a pull system, supported by Lean cell performance
measurements, provides the means of confidently shifting production con-
trol from the computerized system to a visual pull system. Nevertheless, this
in itself will not eliminate the need for work orders to support the com-
pany’s standard costing system. In Chapter 5 we suggested that companies
eliminate the use of variance reporting as soon as they implement cell-level
performance measures to provide real-time control of the operations, as
opposed to the monthly reporting of variances found in most traditional
systems. This method provides feedback on performance relative to expec-
tations in real time, that is, in time to identify and correct the root cause
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Table 12.2  Elimination of Work Orders for Labor Tracking

Number Action What Must Be in Place

1 e Eliminate job step tracking. * Accurate labor routings and bills
Track only starts and of materials.
completions.

2 e Eliminate detailed labor e Accurate labor routings and bills
tracking. of materials.

* Automate the assignment of
labor through backflushing
using standard labor costs and
actual production.

3 e Backflush or prorate the e Cell level performance measures
overhead. Eliminate detailed in place in pilot cells and Day by
tracking and variance reporting. the Hour reporting in all work

areas.

4 e Apply labor and overheads as * Value streams defined.
summary direct costs to the e Value stream organization in
value stream. Do n(.)t' apply place or planned.
these costs to specific products s | q .
or production jobs. * Inventories low and consistent—

over 12 turns.
* Processes under control.
e Well-functioning kanban control.
e Level production demand.

5 e Eliminate work orders or other e Extensive use of kanbans and
production tracking documents. visual systems.

e Standard work.
e Statistical process control.

Discussed in Chapter 5

of problems that affect performance, as opposed to the monthly report-
ing often found in variance reports based on standard costs. However,
that does not deal with the other uses of cost information derived from
work order information, such as valuing inventory and providing profit-
ability reports. Consequently, we find many companies that have entirely
shifted their factories to a pull system to manage the flow of production,
but they still create work orders so they can produce financial statements.
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This pointless exercise often requires a full-time staff and is totally waste-
ful, but unless the standard costing system can be replaced, the system will
demand that these data be input.

The solution to the standard costing dilemma is Value Stream Costing
as described in Chapters 9 and 11. By charging costs directly to the value
stream as they are incurred, we are ignoring work-in-process invento-
ries on the balance sheet. This is possible because the well-functioning
kanban system maintains inventories of in-process items that are level
and low. Consequently, the inputs to production in terms of the amounts
expended for materials, labor, and supplies will be roughly equal to the
transfers from work-in-process to cost of sales. So, a well-functioning kan-
ban system and a level flow of production are important to value stream
direct costing.

As value stream direct costing charges all costs to the value stream
directly, it is important for employees and machines to be assigned to specific
value streams. Otherwise, the costs will have to be allocated among several
value streams. We have found that some companies have difficulty assign-
ing support employees to value streams when they first introduce Lean value
streams. As we discussed in Chapter 9, many such employees work in several
value streams, and there is the fear that organizing assignments in such a way
will increase costs. However, it should be remembered that the implementa-
tion of pull systems and the creation of value streams change the structure of
the work of the support departments. Let us look at a few of the functions.

B Production control: With the introduction of a pull system to control
the value stream, the focus of control shifts from a production control
department to the pull system itself. The flow of customer sales orders
will determine the production schedule instead of a schedule calcu-
lated from a forecast. The rate of production will be established in the
value stream management function, as will the number and size of the
kanbans. Therefore, the role formerly played by the production control
department will be almost entirely subsumed by the value stream.

B Transportation and inventory management: A well-functioning
pull system eliminates the need for the work-in-process warehouse.
In-process inventory will be stored in supermarkets between the pro-
duction cells in totes that are filled with the exact quantities needed
by the next step in production. Inventory control is created visu-
ally, and assuming the cells are adjacent to each other, a minimum
of material movement is required. The control of inventory changes
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to a control of the kanbans, ensuring that the cards are maintained
and delivered to the proper cells to trigger production as needed. All
these functions have to be performed by people who are dedicated
to the cell; they cannot be performed on a part-time basis, because
the actions have to be performed immediately when they are needed.
They cannot be deferred.

B Procurement: Many Lean companies locate procurement people in
their value streams. The reason they can do this is that they have few
suppliers for each commodity and these suppliers are certified as reli-
able. Commodity specialists negotiate the blanket purchase orders
with these suppliers annually, and individual value streams pull from
these suppliers as needed. Commodity specialists who are in a value
stream deal with any problems with suppliers to that value stream. The
job of the procurement person has changed from centralized process-
ing requisitions and negotiating individual purchases associated with
them, to working in the value stream facilitating its relations with sup-
pliers, ensuring the on-time delivery of items pulled from the supplier.
Sometimes the commodity specialists do continue work outside the
value streams, and their role is supplier relationships and contract nego-
tiation. They are not involved in the daily pulling of requirements from
the supplier; people within the value stream do it.

B Tooling: With rapid changeover being a requirement for single-piece
production, tool design becomes an important skill for every value
stream. Because the problems of each piece of machinery are unique,
tooling specialists are increasingly being assigned to value streams and
cross-trained to do other needed tasks.

B Manufacturing engineering: In a Lean value stream, continuous
improvement is the responsibility of the value stream itself, based on
the trends in value stream performance measures. The management of
the continuous improvement teams for the value stream becomes the
full-time responsibility of the assigned manufacturing engineer, who
evaluates the meaning of the performance measurements, defines prob-
lems and root causes, designs programs of work to correct problems,
and manages the improvement teams.

It should be clear that many of the support functions that have been
shared in traditional manufacturing will be dedicated to the value stream
when the Lean manufacturing flow has been established through function-
ing kanbans. This will happen not because management mandates it, but



228 ®m Practical Lean Accounting

because the value stream is the proper organization unit for the performance
of these tasks. Therefore, there will be very little need for allocation once
value streams function as they should.

However, in the interim, it may be important to implement value stream
direct costing before all the support functions have been assigned to a par-
ticular value stream. In such cases, these costs will be allocated to the value
streams using a simple percentage until cross-training and other changes are
made to enable the people dedicated to a value stream. Often the reason
why these allocations are necessary is due to a Lean system that is not prop-
erly functioning—kanbans that do not operate throughout the value stream;
inability to eliminate in-process and raw material inventories; etc. Once
these issues have been dealt with, most support functions will reside in the
value stream, and allocating their cost becomes unnecessary.?

Material Costs

The discussion of the need for the work order in the preceding section
applies equally to material costs. The progression proceeds from the applica-
tion of material costs directly to the value stream to the elimination of stan-
dard costing for materials, as shown in Table 12.3.

When value streams have been defined and pull methods control mate-
rials, using work orders to track material usage and costs is no longer nec-
essary. An effective pull system ensures that work-in-process inventories
are low, so the next step is to charge materials into the value stream at
the time they are received. This requires that raw material inventories are
low so they will be used during an accounting cycle, which is normally
one week to one month. This also requires suppliers to be reliable. This
is usually achieved through a certification process whereby the supplier is
certified for on-time delivery, perfect quality, and correct quantities. Many
companies, at this point, use kanbans to pull materials from their suppli-
ers. Other companies have relationships in which suppliers manage the
inventories, replacing the amounts that have been used in much the same
manner as a supplier replenishes supermarket shelves. The reduction in
the number of suppliers and their certification is a major undertaking for
the Lean company. It entails a winnowing process that often can be very
painful for the company that has long-standing relationships with many
suppliers. Certification requires an education of suppliers to the Lean
company’s standards and may often require that the supplier be Lean
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Table 12.3 Eliminating Work Orders for Material Tracking

Number Actions What Must Be in Place

1 * Automate the assignment of * Accurate labor routings and
materials through backflushing bills of materials.
using standard material costs « Accurate records for scrap and
and actual production. T

e Keep track of scrap and
rework.

2 e Establish a supplier * Reduce the numbers of
certification program. suppliers for each commodity.

3 ¢ Introduce blanket purchase e Certified suppliers.
orders with suppliers.

4 e Use MRP for planning, not for e Certified suppliers.
ordering materials. * Blanket purchase orders.

e Kanban inventory control
extending to suppliers.

5 e Apply material costs directly to | e There is little inventory in the
the value stream at the time plant and cycle times are so
received. short that material is used as it

is received.

e Certified suppliers that deliver
to the line.

* There are few raw material
inventories.

¢ Kanban inventory control with
suppliers.

6 e Eliminate work orders or other | ¢ Kanban control of inventories.
production tracking
documents.

7 e Eliminate standard costing. e Inventories low and consistent.

¢ Blanket POs with certified
suppliers for most
commodities.

Discussed in Chapter 5
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itself. The end goal is to have the supplier deliver to the line with a mini-
mal amount of quality inspection and in the quantities that are required
for the next day’s production. Thus, certifying some suppliers and letting
go of others is a major first step toward eliminating the standard costing
system for materials.

Blanket purchase orders that stipulate the terms of the relationship need
to be established with the key suppliers to eliminate the need for a sepa-
rate purchase order to be created for every daily delivery. Blanket purchase
orders define the products supplied by the vendor, the prices of the items,
and the terms of the relationship. They do not specify any delivery quan-
tities, because the items are pulled when they are required; they are not
ordered through the blanket purchase order. Lean companies commonly
provide long-term forecasts of their requirements to the suppliers, but these
generally have no quantity commitments.

Once the three steps are established—reduction of the numbers of sup-
pliers for each commodity, certification of the key suppliers, and the estab-
lishment of blanket purchase orders—the company can have suppliers
deliver directly to the production line, and raw material inventories can be
drastically reduced.

When there are pull systems at the level described above, work orders
can be eliminated. Further, the costs of the materials that have been
received can be expensed directly to the value stream as cost of sales at the
purchase order cost. There is no need to have standard cost of materials, so
long as there are blanket purchase orders that lock in the cost of the com-
modity purchased. The system can automatically voucher into cost-of-sales
the items received at the blanket purchase order cost. Invoices from the sup-
pliers can also be eliminated at this point.

Inventory Tracking

This section deals with the elimination of a perpetual inventory system.
Most manufacturing companies keep detailed records of the inventory they
purchase, the work-in-process, and the finished products they manufacture.
In fact, the MRP production and materials planning processes require accu-
rate inventory records.

In Chapter 5 we discussed the elimination of some of the work associ-
ated with these perpetual inventory records through the use of material
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backflushing. The transactions required to issue materials to a production
job are no longer done individually, by hand. They are done automatically
by the system when the kit is issued to the shop floor, or when the prod-
uct is completed. If the bills of materials are accurate and scrap reporting is
effective, then backflushing can adequately maintain the perpetual inventory
balances for each item.

As Lean manufacturing and purchasing methods are introduced into the
value stream the level of inventory falls dramatically, and such methods as
pull systems and kanban bring the levels under excellent visual control.
When the inventory is low and under control, it is no longer necessary to
track this inventory on the computer systems. We can eliminate the perpet-
ual inventory and the backflushing required to maintain accurate balances
because the inventory is under visual control.

Most traditional companies use their perpetual inventory systems and
standard costing to value their inventory on the balance sheet. When the
inventory is low and under control, this is replaced by simpler methods
of inventory valuation. The importance of the inventory value diminishes
because it is a much lower amount, and this gives us flexibility in the way
we value our inventory. It is common for Lean companies to expense materi-
als on receipt and make simple month-end adjustments to bring the inven-
tory value onto the balance sheet. The inventory value can be calculated
from the number of days of inventory within the value stream. This measure-
ment—dock-to-dock days—is commonly used as a value stream performance
measurement, and the value of the inventory can be readily calculated from
the days of raw material, days of WIP, and days of finished goods.

The elimination of the perpetual inventory renders cycle counting unnec-
essary. Many companies move from full annual physical inventory to regular
cycle counting. The purpose of the cycle counting is to maintain inventory
record accuracy. As you move to value stream costing, pull systems, and
flow through the value streams, the inventory is brought low and under con-
trol, the perpetual inventory tracking is eliminated for the majority of items,
and cycle counting also can be eliminated.

The Internal Control System

A discussion of transaction elimination would not be complete without
inclusion of the implications of the Lean transformation on the system of
internal controls in the manufacturing process.
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First it should be stressed that a Lean plant is inherently well controlled.
Lean processes build control into the work itself:

B Visual kanban signals ensure that inventory levels cannot exceed the
planned levels built into the development of the Lean system design.

B Use of a “plan for every part” minimizes the risk of obsolete inventory.

B Day-by-the-Hour charts provide for immediate identification and cor-
rection of problems that might result in poor quality or exceeding the
planned rate of production.

B Standard work and mistake-proofing minimize the occurrence of qual-
ity problems that could result in scrap and rework.

B A culture of problem solving promotes early identification and solution
of issues that could result in material misstatements.

B Short lead times enable low and level inventory:.

B Regular sales and operations planning ensure that customer demand
and manufacturing capacity remain in balance.

All of these factors serve to minimize the probability of the occurrence
of an error that would result in a material misstatement of the financial
statements.

In contrast, traditional processes have no such controls built into the
manufacturing processes. Consequently, they require a great deal of transac-
tion tracking after the fact to ensure accurate posting to inventory records.
Underlying the need for such detailed tracking is an unstable control envi-
ronment characterized by the following:

B Long product manufacturing lead times

B Highly fluctuating inventory and process times

B Poor factory organization

B High incidence of quality errors resulting in high rework and scrap rates
B Frequent expediting caused by poor on-time delivery to customers

These factors have created the necessity of using detailed tracking systems
to ensure financial control of the traditional factory. But in a Lean factory
they are not needed. In fact, continuing their use can cause an out-of-control
condition to occur.
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Summary

This chapter discussed the elimination of work orders and tracking labor,
materials, and inventory in the Lean value stream. Generally, the require-
ments are for value streams to be defined and the company to be moving
toward organization by value stream and pull systems controlling produc-
tion. At that point the company can shift entirely from control of production
and costing by using work orders to relying entirely on the pull system. Cost
accounting can be greatly simplified by charging costs directly into the value
streams. This shift is made possible by the enhanced operational control
built in to the very structure of the Lean system.






Chapter 13

Sales, Operational, and
Financial Planning (SOFP)

Lean manufacturing operations are very well planned. Some people make
the mistake of thinking that fast and responsive processes work ad hoc to
meet the short-term needs of the customers. Nothing is further from the
truth. True flexibility is built on excellent planning.

Another reason some people believe that Lean operations are unplanned
is that they do not see huge planning departments replete with complex
information systems. Lean companies do not need complex planning and
scheduling systems for detailed production planning because the structure
of the value stream has been established to accommodate the planned flow
of the work well in advance of the receipt of the orders. When the orders
arrive, the scheduling built into the pull system takes over. There is no need
for detailed scheduling or planning of the orders because the operations
themselves are well planned.

The planning process, usually a monthly ritual, enables the Lean value
streams to operate in an orderly and flexible way. By the time detailed shop-
floor scheduling is required, the value stream has already been planned and
organized. A planned approach, a well-designed flow, and a pull system
make for a highly flexible and capable production operation.

Does this mean that there are no surprises or crises within Lean opera-
tions? Of course not, but problems can be resolved more quickly in a well-
planned operation. The monthly operational planning process is essential to
effective Lean plants.

235
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Purpose of Lean Sales, Operations, and Financial Planning

The purpose of Lean planning is to anticipate future customer needs and to
establish the capacity to meet these needs and provide the flexibility to cope
with the unexpected. Lean organizations plan for the medium term usually
looking ahead 9, 12, or 18 months. These plans are used in the short term to
determine required production cycle times, to level schedules, and to plan
the people and equipment required.

Over the medium term, this planning is used to identify when additional
resources are required and to obtain those resources in the best way. Lean
organizations generally add resources in incremental steps, rather than buy-
ing large pieces of equipment designed to meet long-term (and therefore
uncertain) needs.

Underlying Lean sales, operations, and financial planning (SOFP) is team-
work. For many years, traditional manufacturers have suffered from a lack
of cooperation between the people essential to the organization’s success.

It is not unusual, for example, to see very little cooperation between sales
and marketing and production operations. It is common to witness animos-
ity rather than cooperation. Everyone recognizes that sales and marketing,
product engineering, production operations, and others within the organiza-
tion must work together closely and cooperatively if the company is to be
successful, and yet this rarely occurs.

Lean companies recognize the importance of value streams. An order-
fulfillment value stream always starts with a sales process, leading to the
acceptance of an order, the manufacture of products, shipment and invoic-
ing of the goods, and the collection of cash from the customer. It is essential
that every aspect of the value stream be well planned and coordinated for
the value stream to flow effectively.

This same level of cooperation is required to sustain ongoing continuous
improvement. While improvement projects occur at individual departments
and cells within the value stream, the improvement is planned and initiated
across the entire value stream. Active planning and cooperation among the
people in the value stream are essential for effective operation of the value
stream and long-term, sustained Lean improvement.

The primary outcome of the SOFP process is an agreed-on game plan
for each of the value streams. Everybody within the value streams then sets
about the task of successfully executing the plan. The plan is updated every
month as circumstances change. The value streams become well-planned,
well-coordinated, and flexible Lean organizations.
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Lean Financial Planning

Traditional budgeting is unhelpful to Lean organizations. Following are some
of the problems that occur:

B An annual budget process quickly becomes out of date. It is not dynamic
enough for a Lean company seeking to meet customers’ changing needs.

B The budgeting process is highly wasteful. Most companies spend sig-
nificant time developing budgets. The process requires managers from
each department to submit budget information, which is then consoli-
dated across the operation and rolled up to the division, group, and
corporate levels. Then a protracted and wasteful review process often
results in each department’s carefully calculated budgets being sum-
marily reduced and adjusted. This, in turn, leads to the managers play-
ing political games to ensure that they receive the budgets they feel are
required. They often over-budget in anticipation of budget cuts, etc. The
result is a wasteful and unseemly process.

B Budgets are focused on the financial outcomes, not operational inputs.
The budgets are almost always expressed in financial terms and do not
provide insight into the operational requirements. The budget process
begins with operational issues, but the entire process and reporting
soon becomes a financial planning exercise that is often divorced from
the operational realities.

The SOFP within a Lean organization is dynamic and is usually updated
every month. The process is fast and effective, providing relevant informa-
tion with very little wasted time and effort. The planning process is rooted
in the operational needs of the business—sales operations, marketing opera-
tions, production operations, product development operations, and others.
The financial plan is the outcome of the operational plan.

Once operational planning is complete, we have the best available informa-
tion relating to the expected sales, production, improvements, and new prod-
uct information, etc. From this and our knowledge of the value stream costs
we can quickly develop valid and accurate financial forecasts. This means
we have valid balance sheets and P&L reports in advance of the month-end
and farther into the future. This gives the managers the ability to manage and
control the organization proactively It also means that the month-end close, so
beloved of managers and accountants alike, becomes much less important and
urgent. Valid financial information is known weeks ahead of the month-end.
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Lean Sales, Operations, and Financial Planning

The SOFP is a formal process conducted every month within each value
stream. The culmination of the SOFP is the executive planning meeting,
where all the value stream plans are brought together into a single game
plan for the organization.

The primary inputs and outcomes of the SOFP process are shown in
Figure 13.1. Sales and marketing people provide forecasts of expected sales
for the next 12 months. The product development people provide informa-
tion about new products and design changes. The production people bring
information about the available capacity throughout the production and
logistics segments of the value stream, and the finance people bring the
detailed financial information. The outcome of the SOFP process is an inte-
grated game plan for each value stream and for the wider organization. This
agreed-on game plan reflects the company’s business strategy and provides
the sales people, the new product people, the operations people, and the
supporting personnel with their marching orders for the short term and the
long term.

SOFP is a formal process running to a strict timetable each month. While
much of the detailed work is done by middle managers within the value
streams, the senior executives of the organization are actively involved in
the decision making and authorization of the plan. A typical SOFP process is
shown in Figure 13.2.

Corporate Business Strategy

Sales & Product Operations &
Marketing Engineering Logistics

Sales New Production
forecasts products capacity

Sales, Operations,
& Financial Planning

— N

Finance

Value
stream
costs

New Product Operations - .
Sales Plan Introductions Capacity Plan Financial Plan
Integrated Game Plan

Figure 13.1 Primary inputs and outcomes of the SOFP process.
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Day 1-5 Day 6-10 Day 12 Day 13-15 Day 15
Value Stream Value Stream SOFP Value Stream Executive
Demand Operations Planning Financial SOFP
Planning Planning Meeting Planning Meeting
INPUT INPUT INPUT INPUT INPUT
1 Month-end data |1 Demand forecasts | 1 SOFP spreadsheet | 1 SOFP spreadsheet | 1 SOFP
2 Customer 2 Value stream spreadsheets
forecasts cost analysis OUTPUT OUTPUT 2 Exec SOFP
3 New product 3 Lean 1 Decisions to 1 Updated rolling Meeting agenda
plans improvement plan balance demand budgets for next 3 Updated budgets
4 Value stream & capacity 18 months 4 Major budget
OUTPUT changes 2 VS improvement |2 Major budget issues
1 VS product plan issues list 5 Major new
family forecasts OUTPUT 3 New product 3 Major new expenditure
in units 1 VS capacity introduction plan expenditure
2 New SOFP forecast 4 Month-end OUTPUT
spreadsheet 2 Updated SOFP financials WHO 1 Operational
sheets 5 Agenda for 1 VS Finance decisions
WHO Executive SOFP 2 Plant or division | 2 Authorized
1 Sales & WHO Meeting controller business
marketing 1 Production “game plan”
2 New product operations WHO 3 Financial
development 1 Value stream decisions
team mgrs
2 Sales & marketing WHO
3 New product 1 President
develop 2 Senior managers
4 VS Finance 3 Value stream mgrs
5 Other key 4 Sales & marketing
operations people 5 New products
6 Other key people

Figure 13.2 Typical SOFP process.

SOFP starts when the prior month’s sales and production information
for the value stream is available. This information is used for demand plan-
ning and capacity planning. The outcome of the demand planning is a new
set of monthly sales forecasts for the next 12 months. There is one monthly
forecast for each product family, and that forecast is expressed in units to
be sold.

The operations capacity over the next 12 months is then compared to
the required demand to identify shortfalls or overcapacity. The opera-
tions capacity is established for each month, taking into account the
newly forecasted product mix and the bottlenecks (or constraints) within
the value stream flow. These assessments include new product intro-
ductions and the expected effect of the value stream’s Lean continuous
improvement. The month-by-month financial outcome of these plans can
then be calculated.
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The value stream planning teams meet together on day 12 of the month,
for example, to review the spreadsheets containing the sales, operations,
and financial planning information. The purpose of this meeting is to make
decisions to match the operations capacity to the customer demand, and to
optimize the profitability of the entire operation. It is during this meeting
that the value stream teams work out ways to assist each other in resolving
upcoming problems. Most of the planning decisions are made during this
meeting. An outcome of this meeting is an agenda for the SOFP Executive
Planning Meeting as well as recommendations for action. The agenda for the
executive meeting will include a list of decisions that cannot be made at the
value stream level and require action from the executive team.

The culmination of the SOFP process is the Executive Planning Meeting
on (for example) day 15 of the month. The preparation work within each
value stream ensures that this meeting is short and action oriented. The
Executive Planning Meeting is led by the CEO of the organization and
includes all the company’s executives and the value stream managers. Using
the information gathered through the SOFP process and an agenda devel-
oped by the value stream SOFP teams, the executive team reviews the oper-
ational and financial spreadsheets, makes any decisions requiring their input,
and authorizes the plan. The outcome of the Executive Planning Meeting is
an integrated game plan for the organization that everyone has reviewed,
agreed on, and understood.

The final step of the SOFP process is to put the plan into action. There
are short-term actions and long-term actions. The short-term actions include
establishing the value stream takt and cycle times, creating level schedules
for the next month, manning levels for each value stream, sales plans, and
finalizing projects for new products and continuous improvement. The long-
term actions can include such things as capital acquisitions, increasing or
decreasing staff, make/buy decisions, marketing strategies, and new product
development plans.

The financial reports from SOFP show income statement and Balance
Sheet information for each month, and budget information for each value
stream and support department. This is powerful information, because it is
current and proactive and based on the company’s current action plans.

SOFP Team

Each value stream has an SOFP team. The responsibilities of this team
are to work through the SOFP process each month, develop the SOFP
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spreadsheets, make the planning decisions, identify required decisions that
are outside the team’s scope of responsibility, and provide the information
required to execute the plan.

This is a cross-functional team of people within the value stream includ-
ing people responsible for production operations, purchasing, sales and
marketing, financial control, materials management, new product introduc-
tion, and continuous Lean improvement. Some of these people may not be
organizationally in the value stream, but they need to be brought into the
SOFP process.

Larger value streams may specifically appoint a person as the SOFP coor-
dinator. For less complex value streams, in which teams are less formally
organized, much of this work can be done by the value stream manager.
There are two important issues:

1. The people responsible for executing the plan must also be responsible
for the planning process.

2. SOFP must be a formally organized process so it becomes a natural
part of value stream management.

Value Stream Demand Planning

Demand planning is done by the sales and marketing people responsible for
the product families within the value stream. A forecast is required for each
product family for each month of the planning horizon. The product fami-
lies used for demand planning are groups of products with similar produc-
tion characteristics. Value streams are defined as groups of products with
similar production flows. Many value streams have only one product family;
other value streams have two or three. It is important to define the product
families within the value streams and to provide monthly forecasts for each.

For the purposes of SOFP, it is important to have few product families. A
product family forecast is the expected monthly demand for all the products
within the product family, expressed as the number of units or items. The
demand forecast of a product family is always more accurate than the fore-
cast for individual items within the family.

When it comes to sales forecasts, sales and marketing people have dif-
ficulty accurately forecasting the demand for individual products. It is much
less work and much more accurate to calculate a forecast for the whole
family of products. SOFP does not need a sales forecast for each individual



242 ®  Practical Lean Accounting

item; forecasts are for the product family. The forecast is the number of units
expected to sell that month for that product family.

Planning Horizon

There is no correct answer to the question: “How far into the future should
our planning horizon extend?” However, a good rule of thumb is to extend
the planning horizon as far as you need to look if major capital investment
were to be required. In other words, if it would take you nine months to
make a significant change in your production output that requires new
equipment and a lot of new people, then the planning horizon needs to be
no less than nine months.

The purpose of the SOFP is to anticipate future business needs and cre-
ate an orderly, cross-functional plan to meet these needs. To achieve this
we must look ahead far enough into the future so we have time to make
and execute these plans effectively. In most companies, 12 months is a good
planning horizon. Others need to look farther ahead. Some can plan over a
shorter time frame if their processes are more readily flexible.

The farther into the future you look, the less accurate the forecasts will
be. It is common for companies to forecast monthly for the immediate future
and use quarterly forecasts for the long term. For example, they may have
monthly forecasts for the next six months and quarterly forecasts for another
12 months. The total horizon is 18 months, but the forecasting periods
change over the horizon.

Who Is Responsible for Calculating the Forecast?

The obvious answer to this question is that the people who know the most
about future customer demand should calculate the forecasts. In reality, this
is almost always the sales and marketing people. They are the ones within
the value stream who have the most contact with the customers, and who
are constantly studying the value created for the customers by the com-
pany’s products and services. They have their fingers on the pulse of the
marketplace and are putting marketing plans in place to maximize sales and
profitability. The sales and marketing people are best equipped to create
these forecasts (Figure 13.3).

Another reason the sales and marketing people should be responsible
for these forecasts is that they will be accountable for achieving these lev-
els of sales. One outcome of the SOFP is a sales and marketing plan that is
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executed by the sales and marketing people. It only makes sense that the
people accountable for the outcome must contribute the data upon which
the plans are developed.

The demand forecasts must take into account new products being
introduced into the value streams. The sales and marketing people must
work with the product engineers within the value stream to determine
the effect of new products on the demand for other products within the
family.

What If Sales Is Not a Part of the Value Stream?

In many organizations it does not make sense to have the sales operations
included as a part of the value stream organization. The sales people often
need to address the market differently from the product family orientation
of the value stream. The sales group may need to be organized by industry,
market segment, or geographic region. It is very common for companies

to have customers that buy products from more than one value stream. It
makes no sense to have different sales people working with those customers
for different product families.

The need for effective SOFP is even more important when the sales
people and the value streams are organized differently. The communication
and planning must be smooth and effective. In some cases, it is possible to
have the marketing people organizationally within the value stream, even
when the sales organization is set up differently.

When the sales and marketing people are not a part of the value stream,
it is important for those people to provide the SOFP process with product
family forecasts. Using their knowledge of the market, relationships with
customers, and the history of product demand, the sales and marketing
people need to provide valid forecasts of expected demand each month for
each of the product families. These forecasts are then applied to the value
streams that support them.

What Happens If Marketing Product Groups Are
Different from Value Stream Product Families?

Occasionally the sales and marketing product groups are set up quite dif-
ferently from the value stream product families. A company may address
several markets with a range of products. Each value stream may provide
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products to every market. The sales and marketing forecasts would be calcu-
lated by market, not by product family.

When this occurs it is necessary to translate the marketing forecasts
into product family or value stream forecasts. This translation can be done
automatically using spreadsheet calculations that make assumptions of con-
sistent product mixes across the marketing product groups. Or, the forecaster
can include an additional step in the SOFP process to study these forecasts
and make the necessary adjustments. In either case, the sales and marketing
people must be confident that the information used for the SOFP process
truly reflects the needs of their markets and customers.

Forecasting Methods

The methods for calculating sales forecasts vary significantly. In some indus-
tries, customers provide reasonably accurate forward forecasts, and the fore-
casting process is relatively easy. Some automobile parts manufacturers, for
example, have blanket sales orders from their customers based on custom-
ers’ annual build plan. These annual forecasts are updated each month as
the build plans (and other circumstances) change. The introduction of new
products is a three-year process based around the design of new models of
the finished automobiles. The forecasting process is relatively easy because
the demand is quite predictable.

Companies manufacturing design-to-order products or systems have a
quite different forecasting problem. The demand for the products is unpre-
dictable and very much dependent on future customers’ needs. The history
of demand for the company’s products is not very helpful in calculating
future demand. The forecasts must be based on sales and marketing peo-
ple’s knowledge of other customers’ needs and current market conditions.

Companies manufacturing a wide range of standard products that are
sold to a large number of customers have a different forecasting problem.
Demand history and the use of statistical forecasting methods can be very
helpful. These organizations often have to cope with seasonal variability,
competitive marketing, and the effect of external factors like the weather,
current fashions, etc.

Forecasting methods vary according to the type of products a company
makes, the markets it works in, and where the products are in their life
cycle. Newly introduced products are more difficult to forecast than well-
established products. In reality, most companies have a mixture of these
products. Even make-to-order manufacturers can have a more consistent,
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higher-volume spare-parts distribution business that supports their primary
products. A mass production commodity manufacturer may also provide
customized products for certain customers or markets. The forecasting meth-
ods must be adapted to suit the needs of the product family in question.

There are many books on demand forecasting, and we will not spend
time here to describe these methods, but ultimately demand forecasting is
an art and not a science. The skills and market knowledge of the sales and
marketing people are the essential ingredients in the demand forecasting
process. Their knowledge of customers’ needs and the value created by the
company’s products and services are the vital intelligence required for effec-
tive forecasting.

Is the Forecast Accurate?

The most common complaint about sales forecasts is their accuracy, or
rather, their inaccuracy. Forecasts are always inaccurate because they are
based on estimates about the future, and the future is always uncertain. In
order to improve the estimation process, it is important to build a continuous
improvement process into the SOFP process. When the sales and marketing
people create their forecasts for each product family and value stream, they
need to provide the assumptions on which those forecasts are built.

In later months, when the actual demand is compared to the forecasted
demand, the SOFP team will examine the assumptions and determine the
reasons for the inaccuracy of the forecast. From this, the team initiates con-
tinuous improvement projects designed to improve the forecast accuracy.

Forecasting inaccuracy is the same as process variability. The solution to
forecast inaccuracy is to understand the inherent variability of the process
and work to eliminate the causes of variability. The outcome of these con-
tinuous improvement efforts, over time, will result in forecasts that are more
accurate and an SOFP team that clearly understands the demand process.
This same continuous improvement approach is also used to eliminate the
variability of the production capacity forecasts.

Value Stream Operations Planning

The ideal Lean value stream manufactures today what the customers require
today. Materials and components are pulled into the value stream just-in-
time, and there is near perfect flow through each production step, resulting
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in very low and consistent inventory levels and 100 percent on-time delivery.
To achieve this, there must be well-designed and balanced production pro-
cesses, additional capacity to cope with the variability of customer demand,
and flawless, self-correcting processes. Most companies on the Lean “jour-
ney” have not yet achieved this level of capability. They have bottlenecks,
imperfectly balanced processes, inventory problems, and volatile processes.
The purpose of the operations planning part of SOFP is to identify ahead

of time where some of these problems will occur and resolve the issues in
advance.

While the sales and marketing people are developing the new product
family forecasts, the production operations people develop forecasts of the
production capacity of the value stream (Figure 13.4). This is done through
knowledge of the previously achieved production—the demonstrated capac-
ity—and a detailed understanding of how the capacity is used within the
value stream. The demonstrated capacity can be found by studying the Day-
by-the-Hour reports for the previous months. The capacity usage informa-
tion comes from the value stream cost analysis.

In addition to understanding the history and the current capacity usage,
the continuous improvement projects and kaizen events will also have an
impact on the capacity of the value stream. Almost all Lean improvements
eliminate waste and create newly available capacity. Often, this newly avail-
able capacity will enable the value stream to make more products with the
same resources and increase the throughput of the value stream.

It is important to understand where the bottlenecks are within the value
stream, and where there is cross-training and other flexibility to allow the
value stream to cope with changes in customer demand and product mix.
The operations people within the value stream adjust the Value Stream Cost
Analysis to take into account these changes and improvements.

When the value stream SOFP spreadsheet is available with the newly
calculated sales forecasts for the product families, the operations people
get to work matching the production output to the customers’ demand. If
there is plenty of capacity within the value stream, then the job is simply
one of assigning the right number of people to the production operations
part of the value stream. If there is not enough capacity, the process is more
difficult and requires making changes to the production process to meet the
customers’ needs.

If the production problem is some months in the future, then the value
stream team can develop plans to make the required capacity available. This
may be done by additional Lean improvements, changes in the production
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process, changes to the manning of the cells, acquisition of additional pro-
duction equipment, or outsourcing some products. If the shortfall is in the
near future, then more pragmatic action may be required. This may include
scheduling additional overtime, outsourcing some items, building inventory
in advance of requirement, or getting help from another value stream. These
are the usual problems of manufacturing. Lean manufacturing methods
minimize these problems. SOFP is designed to highlight these problems in
advance so that preventive action can be taken.

Short-Term and Long-Term Actions

SOFP instigates both short-term and long-term actions. The short-term
actions include

Establishing production cycle times to match takt time

Creating level scheduling plans

Recalculation of kanban quantities

Determining manning levels for cells and value streams

Initiating sales programs

Creating month-end financial results in advance of the month-end
Finalizing project plans for new product introduction and continuous
Lean improvement

Long-term actions include

Changes in staffing levels to meet expected future demand
Purchase or redeployment of capital equipment
Outsourcing decisions

Developing new market strategies

Establishing new product development programs
Budgeting and financial planning

Establishing long-term continuous improvement plans

Takt Time, Cycle Time, and Level Scheduling

Lean manufacturers work to takt time, which is the frequency of customer
demand. If the customers need one product every five minutes, then we set
up our production processes to manufacture one item every five minutes.
We match our product cycle time to the customers’ takt time. One outcome
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of the SOFP process is to establish the value stream cycle time. The takt
time is available from the demand forecasts. Cycle times are determined
by the production process in each cell, the bottleneck operation, and the
capability of the process. The cycle time for each value stream operation is
established as a part of the SOFP process.

Many Lean manufacturers try to balance flexibility with level scheduling.
The purpose is to create a level flow of production through the value stream
while at the same time meeting customer requirements. This is usually
achieved using a heijunka method. Heijunka is a visual method for prede-
termining the production mix to optimize the flow and create a consistency
of production. This production consistency in turn creates a consistency
in demand for raw materials and components from suppliers. The forecast
information, both volume and product mix, is used to establish the heijunka
mix as an outcome of the SOFP process.

Substantial changes in demand for the company’s products over time will
lead to changes in the number of kanbans required for the item and the
kanban quantities. These changes are made as a result of the SOFP process.
Most Lean organizations find that changing kanban quantities has to be
systematic, yet conservative. Too many small changes create confusion and
break down the control of the operation. However, it is important to change
these kanban quantities when substantial demand changes occur.

Identifying Bottlenecks and Value Stream Cost Analysis

In most value streams the operations people are well aware of the bottle-
neck operations. As you move from job-shop style production into Lean
value stream production, the bottlenecks that prevent the flow of production
become much easier to locate. Bottlenecks can also be identified from the
Value Stream Cost Analysis (VSCA).

Value Stream Cost Analysis is used widely in Lean Accounting. It is used
to identify the financial impact of Lean improvements and in target cost-
ing to highlight steps in the value stream requiring improvement. VSCA is
used to identify the bottlenecks and the flow for features and characteristics
costing.

VSCA is a fundamental building block of Lean Accounting because
it addresses the costs in the value stream and how the capacity is used
throughout the value stream. This information enables us to manage the
costs, the capacity, and the flow through the value stream.
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In general terms, bottleneck operations can be identified from the VSCA
as the step in the value stream where the available capacity is the smallest.
Often, available capacity is negative, denoting overtime used to overcome a
lack of capacity within regular work time. As production quantities and prod-
uct mix change, and continuous improvement is applied to the value stream,
the capacity usage and available capacity will change. VSCA is used during
the SOFP process to identify when there are significant changes in capacity
usage. These capacity usage changes often lead to changes in manpower,
machine usage, outsourcing, Lean kaizen improvements, and other changes
designed to match the production output to the needs of the customers.

Figure 13.5 shows an example of Value Stream Cost Analysis. More details
about VSCA can be found in Chapter 21.

Manning Levels

The number of people required to support the production operation is
determined from the SOFP process. When a need for additional people

is foreseen for future months, the value stream team can work on cross-
training, borrowing people from another value stream (if the need is
temporary), or obtaining more people to take on the work. The additional
people required may be full-time or temporary employees. Many Lean
organizations that are subject to seasonal or cyclic demand rely on tempo-
rary staff to fill periods of high demand. The outcome of the SOFP process
is a plan to obtain the right number of permanent or temporary people to
fill the need.

New Product Introductions

The introduction of new products can be difficult to plan. The capacity
required to support the introduction of a new product, the learning curve
of the people in the process, the quality issues, and last-minute changes all
add up to lost time and capacity. The value stream operations team works
with the product engineers during the SOFP process to ensure that sufficient
capacity is made available to ensure the successful launch of the product. It
is sometimes necessary to build inventory to buffer these problems in the
short term.

Similarly, the introduction of new products may reduce the demand
for other products within the same family. It may be necessary to cut pro-
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duction of the obsolescent products in anticipation of the new products
replacing them. These decisions are made in the SOFP process.

Capacity Assumptions and Continuous Improvement

As with sales forecasts, it is important to document the assumptions con-
tained within the capacity forecasts. These assumptions are used later on,
when the actual production information becomes available. If the actual
results vary considerably from the plan, then the assumptions of the plan
must have been faulty. This information is used to improve the forecast-
ing of future capacity. Continuous improvement applies to every aspect of
a Lean operation, including the planning process. SOFP is a continuous
improvement method as well as a planning process.

Sales Plans

One of the most significant and difficult changes experienced by a company
pursuing the Lean journey is learning to sell products differently. There are
many aspects of this and we will touch on one or two of them. Traditional
companies usually provide incentives to their sales people based on the
volume of sales they bring to the company. These companies have pricing
policies that reward customers for buying large quantities of products. These
approaches are entirely in line with the assumptions and principles of mass
production. These approaches can be harmful to a Lean operation.

A Lean operation works best when there is a level production load—a
so-called linearity of demand. The way that sales people are compensated
needs to change to match these needs. A customer that places a very large
order for delivery all at once creates a significant problem for a Lean opera-
tion. New approaches to pricing and order taking are required.

When the new sales forecasts are known and the capacity analysis com-
pleted, it is usual that the output of the value stream is limited by a produc-
tion bottleneck. However, there may be many products within the value
stream that do not pass through the bottleneck, or have other production
routes. An increase in the sales of these nonbottleneck products increases
revenues without increasing conversion costs. As a result, the production
people and sales people work together closely to maximize the throughput
of the value stream by developing sales plans to push these nonbottleneck
products. The sales and marketing people will develop price and service
incentives to increase the demand for these products.
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Similarly, the sales and marketing people work together with the produc-
tion people to develop plans for creating linear demand from the customers.
The sales people also work with the customers to develop processes more
conducive to Lean production. These include pull systems, vendor-managed
inventory, smaller daily orders rather than large weekly or monthly orders,
forward forecasts of requirements, and others. This cooperation between the
sales and marketing people and the production people is driven through the
SOFP process.

Capital Acquisitions

An important purpose of the SOFP process is to identify the need for
changes in capacity over the long term. The sales forecasts identify where
there is a need to increase or decrease the production capacity of the value
stream, or parts of the value stream. The intent of SOFP is to identify these
requirements well in advance, so that capital acquisition or divestment can
be completed in an orderly manner.

Capital acquisition in Lean companies differs from traditional organiza-
tions. The traditional organization typically has a discounted cash flow and
return-on-investment model to determine the type of equipment to buy and
when to buy it. This inevitably leads to the purchase of large, specialized
machines and equipment that will provide the largest return on investment
over the long term.

Lean organizations take a different view. The basic assumption is that
additional capacity should be added in small increments. The intent is to
provide capacity just-in-time, rather than relying on long-term demand
expectations to bring the returns. The new machines are often flexible and
easy to use because, in the event that demand changes, the value stream
may well need to use the machine for other purposes. The machines will be
operated by cross-trained people rather than white-coated specialists, so it is
important (where possible) that the machines be designed for use by well-
trained generalists, rather than specialists.

Lean organizations are often very careful with capital investment and
use such processes as 3P (production preparation process) to ensure that
a broad range of thought has been given to the decision to purchase new
equipment. Lean organizations take time to examine the many ways of
solving the capacity issues before launching ahead with new investments.
They are not shy of capital investment, but they do want to ensure that their
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investment money is spent on appropriate equipment and not building the
monuments of the future by purchasing capital equipment that creates large
amounts of excess capacity that may never be filled.

Raw Material and Component Planning

Once the production rates for the product families and the value stream
have been determined, the planning of materials and components can be
completed. Lean organizations do not generally use traditional MRP to plan
and schedule materials; they use pull systems to pull the material from the
suppliers when they are needed. Pull processes for materials replenishment
rests on three foundations:

1. Certified suppliers
2. Kanban quantities
3. Blanket orders with forward forecasts

Pull systems only work with reliable suppliers that can deliver the right
quantities at the right time and to the right quality. The kanbans are very
important because they determine how much inventory is maintained within
the process and how often the material is pulled. Kanbans always have stan-
dard quantities and a standard number of kanban cards, and these quantities
are based on the expected usage of the material or component. The expected
usage comes from the production demand for products and the capability of
the production process. These kanban quantities are changed as the demand
for the products, and therefore the demand for the materials, changes over time.

In most pull systems, it is helpful to provide the supplier with a forecast
of expected usage. This is generally done through a blanket purchase order.
The blanket purchase order describes the terms of trade between the sup-
plier and the customer—the price, the lead-time, the packaging, etc. The
blanket purchase order has no committed buy quantities. The buy quanti-
ties are pulled each day (or whatever regular interval is agreed), as there
is usage for the material. The customer generally commits to providing the
supplier with a forecast of requirements going out as far as possible into the
future. The suppliers use this information for their own SOFP.

Once the planned build schedule is available, the material and compo-
nent forecasts can be calculated and sent to the suppliers. The forecasts are
generally calculated using planning bills. A planning bill is a single-level
bill of materials relating the required raw materials and components to the
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product family. It specifies how much of each raw material and component
is required to support the production of each product family. The planning
bill comes from knowing the bills of material for all the items within the
product family, and an assumption of the product mix within the product
family.

The planning bill is usually developed on a spreadsheet or simple data-
base, and is updated as the product designs change and the production mix
changes over time. When the value stream manufactures highly complex
products with multilevel bills of materials, it can be helpful to use a full-blown
MRP system to develop these forecasts of materials and component demand.

Troublesome Components

Most companies have troublesome components or materials. These are items
that are difficult to get, or have poor suppliers, or must be purchased from
distant suppliers, or require special treatment. These items cannot be pulled
using kanbans and require a good deal of manual effort and skill to secure.
An outcome of the SOFP process may be adjustments to the purchase orders
for these troublesome items.

Finished Goods Inventory and Backlog

Ideally, a Lean manufacturer carries no finished goods inventory and offers
very short lead-times with little or no backlog. However, many companies
on the journey to Lean find that there is still a need to hold some inven-
tory, maybe far less than before, to buffer where output and demand do
not exactly match. Similarly, Lean manufacturers with design-to-order or
make-to-order processes also have a need to maintain a certain amount of
backlog.

The SOFP spreadsheets show inventory or backlog, and also show the
company’s plans to reduce these. In the early stages of Lean manufactur-
ing, when inventory levels are falling substantially, it can be very important
to show these inventory changes and plan for them. It is also important to
explain these changes to people throughout the value stream and through-
out the company. SOFP is used, often counterintuitively, as a method of
communicating the changes caused by Lean manufacturing.

Figure 13.6 shows an SOFP planning spreadsheet with inventory information.
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SOFP Financial Reports and Budgets

Once customer demand and production operations information has been
added to the SOFP spreadsheets, the financial outcome of these plans

can be calculated. An income statement is created for each value stream,
together with operational performance measurements, expected capacity
usage, and one or two pertinent financial ratios. Once the income state-
ments have been developed for each value stream, these are consolidated
into an income statement and Balance Sheet for the entire company. This
process is similar to the weekly value stream cost reporting and the month-
end financial reporting.

People within the value stream usually produce the income statement for
each value stream by using the familiar box score format. The financial con-
troller, or whoever does the month-end reporting, typically completes the
consolidated reporting.

In many companies, there are additional value streams that are not typical
order fulfillment processes. These may include New Product Development
and nonproduction services like training, installation, or technical support.
These value streams will also have an income statement or box score that
has been modified to the value streams’ needs. The support or sustaining
departments that are outside the value streams will also have cost and bud-
get information, but these usually appear on the consolidated reporting only.

Source of the Financial Information

The SOFP spreadsheet and the Value Stream Cost Analysis (VSCA) are the
two primary sources of financial information. A typical value stream box
score is shown in Figure 13.7. Financial information is calculated by using
the sales and production information from the SOFP spreadsheet, and apply-
ing the financial information from the VSCA. The VSCA will have been used
by the operations team to understand how the changing demand from the
customers over the planning horizon affects the bottleneck cells, production
flow, and other capacity issues. The shortfalls in capacity are understood and
the initial plans for overcoming these problems will have been reviewed.
From this information, the financial person (or people) in the value stream
will have a good understanding of the financial impact of these issues. The
financial plans will show when additional people or equipment is required,
when products or processes will be outsourced, and other changes over the
planning horizon. Similarly, if there is more capacity than demand, plans will
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be in place to adjust manning, machines, production shifts, etc. The financial
impact of these changes is shown on the financial planning spreadsheet.
The capacity usage information for each period will also have been
assessed as a part of the operational planning and can be readily added
to the box score (Figure 13.8). Forecasts of the operational performance
measurements can often be calculated from other information in the SOFP
spreadsheet and the VSCA. In some cases, people in the value stream will
need to estimate the information. An example of this is the value stream
First Time Through (FTT) performance measurement. There may be several
continuous improvement projects planned that affect the value stream FTT.
It can be difficult to assess the precise impact of these projects definitively,
but the project leaders make their best estimate and document the assump-
tions. This is all part of the planning process.

SOFP Planning Meeting

The SOFP Planning Meeting usually takes place around day 12 of each month
and is attended by the value stream managers and key people from each
value stream. There may also be people from support (or business-sustaining)
departments within the company that are not a part of the value streams.

The purposes of the meeting are to

B Make decisions on how each value stream will work to match the cus-
tomers’ demand and the production capacity.

B Resolve conflicts and resource issues, particularly when there are shared
resources (monuments).

B Create recommendations for the game plan to be presented to the SOFP
Executive Meeting.

B [dentify issues requiring decisions from the executive team.

B Agree on an agenda for the SOFP Executive Meeting.

The meeting proceeds by reviewing the SOFP spreadsheets and iden-
tifying issues and problems. The sales forecasts and the actual sales fig-
ures are reviewed, together with the assumptions underlying the forecasts.
Improvement projects may be initiated to increase the accuracy of the
forecasts. The expected production capacity, the achieved capacity, and
the forecasts of future production capacity are reviewed, together with the
assumptions underlying them. Again, projects may be initiated to improve
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the forecasting of production capacity in the future. There is much discus-
sion of how to resolve problems when the value stream is not able to meet
the demand of customers, or where customer demand has significantly
fallen short of the available capacity. The purpose of the discussion is to
work together to solve these problems.

Sometimes the discussion of the value stream SOFP spreadsheets is
divided into two sections—short term and long term. The short-term issues
(perhaps the next three or so months) require quick fixes. They need prag-
matic resolutions that often require cooperation between the value streams.
The long-term issues require more strategic changes, including changes in
staffing levels, changes in machine capacity, changes in shift patterns, sig-
nificant Lean improvements, and other substantial changes. The people in
the meeting can usually agree on short-term solutions and act on them. The
long-term problems, however, usually require a decision to be made by
company executives and are included in the agenda for the SOFP Executive
Meeting.

Optimizing the Sales Plan

The discussion of the long-term plans is not limited to the current sales fore-
cast for those periods and often bring up questions such as

B What are the optimum sales for each product family?
B How can we maximize the potential of our current capacity?
B How can we create more value for our customers?

Addressing these questions requires the use of three other Lean Accounting
methods: Target Costing (Chapter 16), Value Stream Cost Analysis (Chapter
21), and Features and Characteristics Costing (Chapter 11).

Value Stream Cost Analysis (VSCA) shows how capacity is used at each
step of the value stream—how much is used productively, how much is
used nonproductively, and how much is available. The work on features and
characteristics costing shows how much capacity is expended at the bottle-
neck cells for the variety of products manufactured in each value stream. It
is quite common during the features and characteristics costing to find that
there are products in the value stream that do not go through the bottleneck
operation. Making additional quantities of these products (up to a practical
limit) will not increase the cost of the value stream. There may be a need for
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the sales and marketing people to initiate a sales campaign to increase the
sales of these products.

The VSCA can also be used to run what-if analyses. For example, what
product mix and volumes would maximize the profitability of the value
stream? Perhaps some products can be outsourced to a supplier and free up
capacity within the value stream. What level of outsourcing would provide
additional capacity to enable us to increase our output and sales of more
profitable products and increase the overall profitability of the value stream?
Would increasing the production volumes of some products be sufficient to
reduce the material costs of that family of products significantly?

These kinds of analyses are excellent eye-openers to what could be
achieved under ideal circumstances. They motivate the team to move
beyond what is currently expected by the sales forecasts. The SOFP team
performs this analysis periodically and develops plans and projects to intro-
duce new marketing approaches and operations improvement to maximize
the financial performance of the value stream.

Sometimes the sales plan discussion leads to the initiation of a target
costing process. Target costing is used to instigate improvement projects that
increase customer value for a product, or family of products, and reduce the
product cost, so the company achieves the desired level of profitability. The
target costing process is not done as a part of the SOFP process, but it is the
SOFP process that identifies the need to perform a target costing exercise.

The purpose of these kinds of processes is to focus the team’s atten-
tion on the financial potential of the value stream, and to motivate the team
members to innovate and think outside the box. SOFP is not only about
meeting the customers’ needs as expressed by the sales forecasts, but also
introducing changes and improvements to increase value and profitability.

Financial Plans and Budgets

Toward the end of the meeting, after the primary decisions have been made,
the financial people can update their value stream box scores and create the
consolidated financial reports. The purpose of the consolidated reports is

to show the financial impact of the changes in each value stream and then
roll them up, together with any non-value-stream-sustaining departments, to
create a rolling budget for the plant or company. An example is shown in
Figure 13.9. The exact format and roll-up methods vary from one company
to the next, but the report is produced using the same methods and assump-
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tions as the value stream costing reports and the associated company-wide
month-end reports.

The consolidated financial reports serve, in the short term, as primary
management tools for running the plant. The month-end close informa-
tion is now much less significant because valid information is known in
advance of the month-end. There are few surprises, because each month the
expected outcomes for every month over the next 12 months are worked
out and reviewed.

In the long term, the consolidated financial reports are used as the bud-
get for the company. The budgets are authorized by the senior management,
and they are updated every month. This resolves the problems of traditional
annual budgeting. The information is current and valid. There are no com-
plex and time-consuming budgeting processes, because the new budgets
are the outcome of the monthly planning process. The budget process is not
a purely financial process. It develops from the practical operational action
plans the plant or the company is currently implementing.

Most companies continue to develop the annual budgets that are required
for reporting to their bankers, stockholders, and others. However, the time-
consuming and wasteful processes to develop these budgets are eliminated
because valid budget information is now available every month. The out-
come of the SOFP Planning Meeting includes

An updated SOFP spreadsheet for each value stream

B A recommendation for short-term actions for each value stream

New product launch schedule and explanation of how this fits into
the plan

Lean continuous improvement program over the short term

Financial reports and rolling budget for each value stream and for

the company

Issues and recommendations requiring decisions from the executive team
Agenda for the Executive SOFP Meeting

Executive SOFP Meeting

The purpose of the Executive SOFP Meeting is for the senior managers of
the company to review the plans and budgets, to make decisions that are
outside the scope of the value stream teams, and to authorize the value
stream managers (and others) to execute the plan.
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The following actions are typical for an Executive SOFP Meeting:

B Overall business review.

B Review value stream weekly box scores, particularly the operational
performance measurements.

B Review of new product introductions and new sales and marketing
initiatives.

B Review each of the value stream SOFP spreadsheets. Accept the recom-
mendations of the value stream team or make changes to them.

B Review the company financial forecasts and budgets.

B Authorize or change any long-term planning decisions.

The key to the Executive SOFP Meeting is to keep it short. If the meet-
ing runs longer than 90 minutes or two hours, then the SOFP process
is not working well. The real work and primary decision making will
have been made over the previous two weeks and in the SOFP Planning
Meeting. The Executive SOFP Meeting should be a snappy decision-mak-
ing meeting.

Who Should Attend the Executive SOFP Meeting?

The chairperson of the meeting is the president, or whoever is the most
senior person at the location. The people attending include the company
executive team, the value stream managers, senior sales and marketing
people, senior new product development people, and people represent-
ing the support departments, which may include purchasing, HR, finance,
and others.

Sometimes the company president resists taking the chair of a planning
meeting. This is because, in the past, lower-level people, such as produc-
tion planners, did the planning. The president believes that his or her time
is not best spent in such lowly endeavors. SOFP is not production planning.
SOFP is planning and budgeting the entire business operation. If the presi-
dent does not feel it is important to have a two-hour meeting once a month
to discuss what the company is going to sell, what the company is going to
make, what new products and marketing programs are being introduced,
and how much money the company will make, then the president is mis-
taken. SOFP is an essential part of the Lean enterprise and the president’s
active participation is essential to the success of SOFP.
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Outcome of the Executive SOFP Meeting

The Executive SOFP Meeting is primarily a decision-making meeting. The
outcome is an agreed-on game plan for the company and the authorization
of the value stream managers, the sales and marketing team, the new prod-
uct development team, and others to execute the plan. Some of the deci-
sions will be short-term tactical actions to meet customer needs. Others will
be long-term strategic decisions. Some of the long-term decisions may not
be made during the meeting. One purpose of SOFP is to raise issues well in
advance so that appropriate thought and planning can be given to them.

The physical outcomes of the meeting include minutes that document
the decisions made. This information (or much of it) is transferred to a visual
planning board in the plant or offices so that everyone can see the compa-
ny’s current action plans.

Variations on a Theme

In smaller companies, it may not be necessary to have a separate Executive
SOFP Meeting. The executives can take part in the SOFP Planning Meeting,
or the latter part of it. There is no reason to have additional meetings if all
the key players are involved in the SOFP Planning Meeting.

Larger organizations often have an SOFP coordinator whose job is to
orchestrate the SOFP process. This is not a full-time job, but for a larger
and more complex organization it can be essential to have someone to
pull the teams together, ensure the information is available, control the
spreadsheets, train the people, create agendas, and post the outcome
information.

Larger organizations often use the company intranet to pass the infor-
mation between the various teams of people. The spreadsheets are posted
to the intranet and this is the primary method of communication. This
can, of course, be very helpful, but it is important to remember that Lean
enterprise thrives on visual management. The main SOFP meetings should
not be conducted with computer screens, but with visual information. The
ideal is to post large copies of the spreadsheets on the walls of the meet-
ing room, so that people can stand in front of them and discuss them. It is
handy, of course, to have someone with a computer who can record any
changes and do some what-ifs on the fly, but the primary communication
should be visual.
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Many manufacturing companies also have value streams (or parts of value
streams) that are purely service operations. This may include maintenance
and repair, training, consulting, or other nonproduction operations. These
processes can be readily included in the SOFP process. The unit of measure
will not be items or pieces; it will be, for example, maintenance jobs. Their
capacity will be the people’s time, rather than machine throughput, but the
process is essentially the same and can be included in the SOFP process
quite easily.

Making It Happen

It is not easy to implement SOFP successfully. For most companies, it is

a new and different process that requires them to make changes in the
way they do their jobs. In reality, all companies do some kind of SOFP;
the question is how well the process is executed. Usually the equivalent

of SOFP is done badly. The short-term planning is done separately by the
individual departments, who are often suspicious of the other departments.
The long-term planning is conducted through annual budgets and ad hoc
meetings. It is rare for a traditional company to have short-term and long-
term plans that are well understood, widely communicated, and jointly
agreed upon.

SOFP also requires people to make plans and commitments they previ-
ously have not had to make. This requires people to make forecasts of sales,
production, new product introduction, and so forth that are then reviewed
each month. Some people are uncomfortable with this kind of commitment
and scrutiny.

SOFP requires people to work together cooperatively, across depart-
mental lines. This is, of course, an essential element of a Lean enterprise.
Working cross-functionally across the value stream is one of the principles
of Lean thinking. Yet many companies, even successful Lean organizations,
are not able to develop perfect value streams. There is a need to create that
value stream cooperation through the SOFP process. Companies in the early
stages of Lean manufacturing often find it difficult to create this value stream
cooperation, and some people resist the rigors of the SOFP process.

Having said this, there are tried and tested ways to implement SOFP,
and when these are used there is close to 100 percent success. In addi-
tion to planning, tenacity, and commitment, following are some of the
keys to success:
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B Senior management initiative. Senior management must be com-
mitted to the SOFP process. Like all Lean enterprise methods, SOFP
will not be successful if the president and executive team are not fully
committed.

B Formal methodology. A formal monthly process and strict adher-
ence to the SOFP process are required. Some companies try to apply
SOFP informally and it does not work. People start to delegate the work
and the meetings to others, and then they do not attend the meetings
and schedule other things for those days. The SOFP process and meet-
ings must be seen as a vital part of the business process, and it must be
mandatory for people to participate.

B Tenacity. It takes about six months for the SOFP process to begin to
work smoothly. The first few months the people are learning the pro-
cess. The next few months they are cLeaning up the data and modify-
ing the reports and procedures. Patience and tenacity are required for
the implementation to be successful.

B Meetings must foster decision making. If the meetings turn into
lengthy talking shops, the process will fail. The meetings need to be
strictly facilitated so that decisions are made and plans put in place.
There are other occasions for broader discussion and philosophizing;
the SOFP meetings are for making practical business decisions.

B Standard implementation methodology. There are standard meth-
ods for implementing SOFP and it is wise to use them. These are
not complicated or novel, just good business project planning and
execution.”

B Plan by value stream. All Lean operations work by value stream. In
the early stages of Lean manufacturing, many companies struggle to
establish a value stream organization, either by matrix management or
reorganization. In many cases, even over the long term, some aspects
of the value stream (sales, for example) are not fully integrated with
the primary value streams. The SOFP process must transcend these
problems and all the planning must be done by value stream. The
planning must strictly adhere to value streams, especially when the
value streams within the organization are not yet well defined.

B Continuous improvement. Most companies are surprised, when
implementing SOFP, how little good information and coordination they
really have within their operations, sales, new products development,
and finance processes. Changing this does not happen quickly. SOFP
must be seen as a continuous improvement methodology, as well as a
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cross-functional planning process. Every step and every meeting must
have a CI element. Even the SOFP Executive Meeting should always
have a last agenda point where the team critiques the process to make
improvement.

Summary

Sales, operations, and financial planning (SOFP) is a vital part of Lean manu-
facturing and the Lean enterprise. The flexibility and customer-value focus
required for successful Lean organizations does not come haphazardly—it
comes from careful and coordinated planning across the value streams.

SOFP is a formal monthly planning process designed to coordinate the
sales and marketing operations with the production and logistics operations,
the new product development processes, and other value-adding or support
operations within the company. The planning horizon is typically 9, 12, or
18 months and is designed for both short-term and long-term planning, so
that the customers’ demands can be fully satisfied and the company’s strate-
gic and financial objectives met. The SOFP process eliminates the need for
the annual budgeting charade and replaces it with monthly rolling budgets.

The outcome of the SOFP process, which is sponsored and led by the
company president, is a cross-functional sales, operations, and financial
game plan that is then executed by the value stream managers and others
in the company. This game plan is updated and refined every month so
that the company is responsive to the customers’ changing needs and the
changes in the market. The financial reports coming from the SOFP process
provide valid month-end information and make the month-end close a less
significant process.

SOFP is an integrated, action-oriented monthly planning process that
brings everyone into a coordinated plan to create great value for the custom-
ers, continuously “Leans out” and improves the company’s processes, and
puts the company’s strategy into action month by month. SOFP, in common
with most Lean initiatives, is difficult to implement because it requires con-
siderable fundamental change. There are proven methods of implementing
SOFP successfully. If you follow the formal implementation methods over a
6- to 12-month period, you will be successful.
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Lean Financial Accounting Il

In Chapter 6, we established the framework for financial management by
value stream. We also looked at high transaction accounting processes,
asked some fundamental questions about the reasons for the processes, and
asked whether those goals could be attained in ways that are not so labor-
intensive, such as

B Approvals and sign-offs. What would be the risk of error if the
approval were no longer required?

B Accounts payable. How can we eliminate the need for processing
supplier invoices? Indeed, how can we eliminate the supplier invoices
themselves? In this scenario, payment for materials used in production
is made automatically on completion of that day’s production. Materials
required to create the products scheduled for that day are delivered to
the production line, by the respective suppliers, prior to the start of the
day. At the end of the day, each of the suppliers is paid automatically
(either electronically or with a paper check) based on the bills of mate-
rials for the products made. From the point of view of the accounting
function, this approach eliminates the need for matching receipts, pur-
chase orders, and supplier invoices in accounts payable. The approach
to achieving this goal, advocated in Chapter 6, was accomplished in
several steps:

— Step 1: Reduce the number of suppliers by eliminating multiple
suppliers of the same commodity. The remaining suppliers are
designated key suppliers of that commodity. This step, in itself, has
the effect of significantly reducing the number of invoices received.

273



274

B Practical Lean Accounting

This step can be performed during the pilot phase of Lean manu-
facturing implementation.

— Step 2: Draft master purchase agreements with all key suppliers.
The master purchase agreement specifies the approximate amount
of the commodity that will be required during the coming year, its
price, and the terms under which the supplier will be notified of
the need for delivery against this master purchase order. This step
would eliminate the need for creating purchase orders each time
a delivery is required, thereby reducing the amount of work in the
purchasing department. It also allows the master purchase order
price to be included in the vendor master file, so that the three-way
match of purchase order, receiver, and invoice could be reduced to a
two-way match of receiver and invoice. This step can also be com-
pleted during the pilot phase.

— Step 3: Certify all key suppliers according to conformance of their
quality to standards, thereby ensuring that they can be relied on
to deliver exactly to specifications, on time, and in the amounts
desired. Certification cannot commence until key suppliers have
been designated. It is assumed that the certification process was
commenced during the pilot phase.

This chapter takes up where Chapter 6 left off, which addressed initiatives
that can be completed during the early phase of Lean. The initiatives in this
chapter require that the Lean process be further advanced. It assumes that
the following Lean initiatives are in progress or have been completed:

Value streams have been identified and manufacturing is managed by value
stream, although there may not yet be a value stream organization.

Value stream costing is in place.

There is extensive use of visual systems and pull systems like kanbans.
Making to customer orders have replaced work orders for controlling
the material flow.

Key suppliers have been identified, a certification program is in place,
and there is kanban pull from some suppliers.

Key customers are encouraged to provide blanket sales orders, greatly
simplifying order processing.

Invoicing is done from shipping, reducing the work in accounts
receivable.
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Further Advances in Lean Accounting

In this chapter we deal with questions associated with managing the finance
function in a company that is serious about value stream management.

B Financial Accounting Processes

B General Ledger and Month-End Closing
B Internal Control

B The Role of the Accountant

Financial Accounting Processes

In this section we follow the progress of the model Lean company in reduc-
ing transactions processed in accounts payable and accounts receivable.

Accounts Payable

As noted above, the supplier certification process, begun during the pilot
phase, is expected to have progressed during the value stream management
phase to the point that meaningful progress can be made toward reduc-
ing invoices. During this phase, value stream management is introduced
and production lead times have been reduced to less than one day, from
receipt of materials to completion and shipment of the product to custom-
ers. Suppliers deliver directly to the production line frequently (usually
daily), based on a kanban notification to deliver based on what has been
used in production. Under these conditions the accounts payable function
can change.

B The three-way match of purchase order, receiving report, and invoice
can be eliminated and authorization for payment can be initiated at
the point of receiving. The logic behind this change is that, if we have
received the materials from a pull-generated order to a certified sup-
plier, we can be satisfied that the quantities and the quality are cor-
rect. Kanban quantities are preset and generally delivered in standard
containers, which makes it difficult for the supplier to make mistakes.
And, because delivery is to the production line, any discrepancy will be
immediately apparent.

B [n most cases, accounts payable reviews the invoice from the supplier
by comparing the receipts already authorized with the line items on the
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invoice. At this stage, therefore, the three-way match has been reduced
to a two-way match.

B Also at this stage, it is appropriate to begin discussions with key suppliers
concerning payment upon use of the materials, thereby eliminating the
need for an invoice to generate payment. This can be accomplished on a
supplier-by-supplier basis during the value stream management phase.

It should be clear that by the completion of the value stream management
phase, when all of the value streams are functioning, a significant amount of
the work of accounts payable has been eliminated. Since much of the work
of the traditional function involves comparing and reconciling purchase
orders, receipts, and invoices, the gradual improvements in supplier controls
through certification, elimination of invoices, and implementation of the
master purchase agreement (or blanket purchase orders) have eliminated the
need for the comparison and reconciliation functions listed previously. This
is possible because a systematic program replaces the audit/inspection con-
trols over purchasing with controls that enhance the reliability of the system
itself to produce desired results.

Accounts Receivable

The objective of the accounts receivable function is to speed the flow of
cash receipts from the sales of products and services. The normal functions
include creating and submitting an invoice to the customer based on ship-
ment, posting the accounts receivable and cash transactions, and follow-
ing up with customers on delinquent receivable balances. We have already
started invoicing directly from the shipping transaction during the pilot
phase of Lean, thereby eliminating the need for the Accounts Receivable
department to create an additional transaction for the invoice.

During the value stream management phase, it is appropriate to begin
to encourage customers to pay on receipt of the materials, rather than pro-
cessing invoices from us. We assume here that customers are also engaged
in the Lean manufacturing process and have the same incentives that were
discussed in the section dealing with accounts payable.

B They have selected our company as a key supplier of the commodity in
question.
B Our company has been selected as a certified supplier.
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B We have agreed to deliver daily to the customers’ production lines
based on pull signals.

In return for performing these functions, the customer pays on receipt of
the materials, or on their use in production. It is clear that, under traditional
thinking, there is little incentive to pay early. Most companies wish to with-
hold payments to suppliers and accelerate the receipt of cash. However, Lean
thinking views the cash flow model throughout the value stream, not just
with respect to any portion of the stream. Cash flow is maximized through-
out the value stream when both suppliers and customers pay as soon as
possible after delivery of the materials.

As more and more customers begin to pay on receipt, the volume of
invoices that need to be prepared shrinks. Accounts receivable can still be
posted on shipment, but no invoice is sent to the customer. Cash received
can also be posted automatically to the accounts receivable ledger based on
bank notification from the lock box, assuming customers pay to a lock box
managed by a financial institution. The savings in time following up with
delinquent customers frees up accounts receivable personnel for other, more
value-creating tasks.

General Ledger and Month-End Closing

Chapter 6 outlined the issues related to waste generated by the large number
of accounts in the general ledger. Such a system causes delays in closing the
books, because each account must be reconciled with the detailed subsid-
iary ledgers in order to ensure the accuracy of the financial statements. In a
Lean company the problem is further complicated when the company has
decided to be managed by value stream. So we will deal with the first issue
in the context of the second.

To significantly reduce the complexity in closing the books, two changes
are required to the accounting procedures:

1. Eliminate all general ledger accounts below the organizational level of
the value stream at the division level, and at an expense level contain-
ing greater detail than a summary by resource type.

2. To the extent possible, eliminate all end-of-period accruals and alloca-
tions, and move to a cash basis of accounting.
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To provide context, consider the traditional company, organized by func-
tional department, as depicted in Chapter 7:

Customer Service
Product Configuring
Production Planning
Purchasing

Receiving

Manufacturing

SMT (surface mount technology)
— Hand Load/Wave Post
Test and Rework
Assemble and Burn-In
Shipping

Quality Assurance
Inventory Control
Manufacturing Engineering
Tooling

Maintenance

Accounting

Human Resources
Information Systems
Design Engineering
Facilities

In the typical traditional manufacturing company, the resources that each
department uses are assigned to the department. So each of the departments
has separate accounts for its resources:

B People

— Management salary

— Management benefits (pension, health care, social security, vaca-
tion, etc.)

— Management payroll taxes

— Hourly wages

— Hourly overtime

— Hourly payroll taxes

— Hourly benefits (health care, sick pay, workers’ compensation, social
security, vacation, etc.)
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Training
Temporaries
Consultants
— Administration salaries and benefits, as above
— Travel and entertainment
B Machines
— Depreciation
— Outside costs of repair
B Office equipment
— Depreciation
— Supplies
B Supplies used
B Tooling used
Tooling depreciation
B Electricity
B Heat
B Light
[ ]
[ ]

Warehouse costs
Property taxes, etc.

The list goes on and on. In this example, there would be as many as 670
separate accounts for the manufacturing function. In some companies, each
department’s cost is managed by the department itself. In others, non-
manufacturing costs are allocated to the manufacturing departments. For
financial statement purposes, departmental costs are totaled by direct, that
is, manufacturing departments, and indirect, or all support departments.
The balances in end-of-period raw materials, work-in-process, and finished
goods inventories are determined. Cost of goods sold is calculated by add-
ing or subtracting the difference between beginning and ending inventories
to (or from) the amount of the direct and indirect departmental costs for the
period. If ending inventories are less than beginning-of-year, the difference
is added, and if more, the difference is subtracted.

To illustrate:

Cost of Goods Sold = (Direct Departmental Costs + Indirect Departmental
Costs) + (Beginning Inventory — Ending Inventory).

Finally, accruals are made for items in transit at the end of the year to
inventory and/or accounts payable as appropriate. Financial statements are
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developed and presented on a plant-wide or divisional basis, comparing
actual and budget for the components of cost of sales.

This system is appropriate for a company that has long lead times, high
and fluctuating work-in-process, and finished goods inventory balances. It is
much less so for one that has production lead times of less than one week
and low and stable inventory balances. As we have seen, this Lean company
should, more appropriately, be organized and managed by value stream
within the plant or division.

The accumulation of cost would proceed by value stream, as shown in
Table 14.1.

As detailed in Chapters 7 and 9, all people, machinery, outside processing
costs, and other costs such as supplies would be assigned directly to a value
stream and the resources would be included in the value stream organiza-
tion. All other resources would be assigned to an administration and over-
head category. Departmental organization would disappear, being replaced
by the value stream organization. This means that for the example presented
previously, instead of having 670 accounts, there would be 190 accounts, just
by reducing the number of departments from 21 to 6 (five value streams and
one administrative and overhead department). However, we strongly recom-
mend that the 32 detailed accounts be eliminated from the general ledger
and leave the detail for the subsidiary ledgers—one for each value stream.
Our preferred scenario would be for five accounts per value stream in the
general ledger: Materials, Employee Costs, Outside Processing, Machine
Costs, and Other Costs. The number of accounts in the general ledger
reduces from the original 670 to 30. Having such a thin general ledger will
greatly facilitate the speedy production of financial statements. Detailed
information would continue to reside in the books of original entry (cash
receipts and disbursements journals, payroll journal, purchases and sales
journals) and the detailed ledgers of assets and liabilities.

The income statement by value stream produced for the division/plant
would look as shown in Table 14.2.

As can be seen, no distinction is made between direct and indirect costs.
All costs that are not for purchased materials are included in a category
called “Conversion Costs.” These are identified by value stream.

Some Lean companies prefer to show more detail on their income
statements and may break the costs down under headings such as
Procurement Costs, Manufacturing Costs, Distribution Costs, and
Administrative Costs. These groupings can provide better insight into the
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Table 14.1 Accumulation of Costs by Value Stream

Material | Outside | Employee | Machine | Other | TOTAL
Cost Cost Cost Cost Cost COST

Customer — — 12,108 — — 12,108
service
Purchasing — — 16,145 — — 16,145
SMT 358,512 — 17,080 16,956 | 20,000 | 412,548
Hand load/wave 25,608 — 23,485 2,016 — 51,109
post
Test and rework — — 17,080 3,528 — 20,608
Assemble and 128,040 — 10,675 — — 138,715
burn-in
Shipping — — 2,669 — — 2,669
Quality — — 8,073 — — 8,073
assurance
Mfg. — — 8,073 — — 8,073
engineering
Maintenance — — 8,073 — — 8,073
Accounting — — 8,073 — — 8,073
Information — — 4,036 — — 4,036
systems
Design — 7,760 4,036 — — 11,796
engineering

$512,160 $7,760 $139,606 $22,500 | $20,000 | $702,026

Note: SMT, surface mount technology.

changing cost structure of the organization as it moves farther along the
Lean enterprise maturity path.

Move toward a Cash Basis of Accounting for Expenses

The second key to rapidly closing the books is to eliminate end-of-month

accrual and adjustments by shifting from an accrual basis to approximate a
cash basis of accounting. The practical effect of this will be to expense all
overhead costs as a period expense, that is, in the period that the cost was
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Table 14.2 Presentation of Divisional/Plant Level Financial Statements by

Value Stream

Electronic Components, Inc.
Value Streams
Admin.
Controller Vertical New Product and Division
Products | Positioners | Development | Overhead P&L
Revenue $1,292,640 | $2,048,640 $0 $3,341,280
Material $512,160 $614,592 $12,766 $1,139,518
costs
Conversion $184,868 $313,445 $678,574 $1,181,887
costs
Value stream | $590,612 | $1,120,603 ($665,808) $1,019,875
profit
Value stream 45.70% 54.70%
ROS
Employee $44,355 $44,355
costs
Expenses $27,943 $27,943
Prior period inventory | $1,788,549
Current inventory | $1,252,432
Inventory change | -$536,117
Division accrual-based gross profit $411,460
Division ROS 12.3%

Note: ROS, return on sales.

incurred. Traditional accounting assigns labor and overhead to the product
being manufactured and carries the cost in inventory until the product is
sold, at which point the costs are expensed to match with their respective
revenues. This method of accounting is required by Generally Accepted
Accounting Principles (GAAP) in order to match revenues and related

expenses. The result of this requirement is the complex set of accounting

transactions to track the movement of inventory through the plant that we
have discussed throughout this book. It also results in the need to confirm
the accuracy of inventories at the end of the accounting period in order to
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create accurate financial statements. Typically, this results in adjustments
to the financial statements for the differences found between the values of
inventory in the company’s warehouses and that on the company’s books.
Any meaningful reduction in the time to close the books at the end of a
period must consider ways to eliminate the complexity of the current inven-
tory accounting system.

Our approach is to eliminate inventory accounting altogether and to
create an end-of-period adjustment to account for the changes in the
value of the inventory from period to period. This adjustment would be
made at the level of the division income statement as shown in Table 14.2.
The income statement shown was calculated on a cash basis of account-
ing. That means that all costs of production were charged to expense as
incurred and none were capitalized in inventory. The amounts shown
for Material Costs and Conversion Costs are equal to the cash actually
expended-received, and at the purchase order cost, for the materials and
labor used in production during the period, machine depreciation, which
is often included in the conversion costs. The statement shows that, during
the period, inventories declined by $5306,117. So, an adjustment was made
in this amount to reduce the cash-basis profit to an accrual-basis profit of
$411,472. The amount of the adjustment from cash to accrual was calcu-
lated by taking the reduction in units from the beginning to the end of the
period in each value stream, multiplying that amount by the average cost
per unit manufactured in each of the value streams, then summing up the
products across all value streams. This effectively allows the division to
maintain its books on a cash basis for management reporting and adjust-
ing to accrual-basis income for financial statements prepared in accordance
with GAAP. As noted before, this eliminates transactions whose only
purpose is to value inventory for financial statement preparation. The cash
basis also has the desirable effect of increasing profitability when invento-
ries are reduced and decreasing it when inventories increase. This has the
opposite effect of accrual-basis statements, but is desirable from a Lean-
manufacturing perspective. (You may remember from Chapter 4 that one
of the amazing features of the financial effects of inventory reduction using
traditional accounting is that profits actually decline—exactly the opposite
of what is desired.)

These two initiatives, eliminating accounts from the general ledger and
using a cash basis of accounting for production expenses, speeds up closing
the books for the Lean company at the end of the period.
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How Often Do We Close?

The final issue is the frequency of closing. In this regard, current practice
varies. Some companies close the books to prepare financial statements
monthly, and some do so weekly. Closing the books has the undesirable
effect of motivating a month-end push to produce and ship orders during
the final week of the month in order to meet the financially budgeted num-
bers. This, in turn, creates havoc with a Lean manufacturing program that
strives to maintain an even rate of production throughout the month. So the
question that must be raised is, “Why close the books monthly?” For a com-
pany that has level inventories, the cash basis income is equivalent to that
calculated on an accrual basis. Lean companies in the value stream man-
agement phase of implementation typically have pull systems that ensure
level inventories and maintain the production flow. Consequently, financial
statements can be prepared monthly without the need to close the books.
At the end of the quarter, however, a company that trades its securities
publicly is required to report financial results to the Securities and Exchange
Commission and is justified in closing its books. In this case, we would
recommend the adjustment from cash to accrual that we described in the
earlier paragraphs.

Companies using the sales, operations, and financial planning (SOFP)
methods described in Chapter 12 have valid month-end information several
days prior to the month-end. This is based on planned information rather
than actual results, but once the SOFP process is working well, this planned
information is excellent for the control and management of the business.
One company’s CFO explained, “I would rather know at the beginning of
the month that my Return-on-Sales will be 14 percent this month than wait
six weeks to discover it was 1397 percent.”

Internal Control

The control environment described in the preceding chapters is very differ-
ent from that existing in a traditional manufacturing company. Essentially,
the major shift in emphasis is from reliance on inspection and reviews of
transactions to building control into the structure of the business’s processes.
Figure 14.1, which we presented in Chapter 6, is also presented here to
depict this shift. Inspection includes reviews and audits of all kinds and
forms the basis of traditional internal accounting control. The problems with
this method, as we have seen, are that it is very expensive to maintain, and
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Control through Control through
inspection prevention
Low transaction volume / Lean
High transaction volume Traditional

Figure 14.1 Change in the paradigms related to control in Lean Accounting.

Traditional Accounting Lean
Inspect outputs » Mistake-proof the process
Correct errors Fix root causes of problems

Figure 14.2 Two different approaches to control in traditional and Lean processes.

it is not particularly effective in detecting errors and problems that do occur.
Effective control is attained by systems that build mistake-proofing into the
system itself. To make this somewhat more concrete, we have contrasted
in Figure 14.2 the two different approaches to control in traditional and
Lean processes: The control process involved with traditional accounting
compares the outputs of a process with a standard of some kind. This is
what we refer to as “inspection.” Examples include the three-way match in
accounts payable and the comparison of actual financial results with bud-
get. When errors are found, they are corrected. Normally, nothing is done
to determine the systemic problem underlying the cause of the error. So
errors continue to happen with a relatively constant frequency until there
is a change in the process that is generating the error. The Lean process,
on the other hand, seeks to identify process features that make errors more
probable, and then to structure the process to minimize that probability. For
example, errors and waste are significantly more likely in a production pro-
cess in which workers cannot find their tools due to messy workspace. The
Lean approach to this problem, known as the 5S’s, is to cLean the spaces
and have a definite place for every tool, so that they cannot be misplaced.
The Lean approach seeks to eliminate the causes of the condition observed,
whereas the traditional accounting control approach is to increase the level
of inspection to catch more errors.

The consequence of the traditional approach in a control process is
shown in Figure 14.3.
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Budget Monthly Results
Organization Unit  —

Fix the Get Approval Explain
Problem ¢ for Change ¢ Variances
Two months Two months One month

Figure 14.3 The consequence of the traditional accounting control approach.

The process depicted is the monthly financial budget and actual reports
that are used to manage how organizations attain anticipated results in tra-
ditional companies. Results are measured by organizational units. Deviations
from budget show up as variances in the budget/actual report. Normally,
all significant variances have to be explained, and any changes desired to
fix problems require the preparation of a request to change the system and
management’s approval. Once approved, the change is implemented. There
are several problems with the approach:

1. The feedback loop is too long from the occurrence of the problem and
its correction. Look at the time delays in Figure 14.3. Let us assume that
the problem occurs on the 15th of the month and reports are produced
on the 15th of the following month. This means that there is a 30-day
lag between the occurrence of the problem and detection of its effect.
Normally, analysis of what caused the variance takes from two weeks
to one month, assuming that anyone can determine what the cause is
after 45 days. Preparation of an analysis and a business case to fix the
problem may take another 60 days, or more if senior management has
to approve an expenditure of funds, and fixing the problem may take
another 60 days. So the whole cycle, from occurrence of the problem to
its correction, in this example was six months. The typical accounting
control cycle portrayed here is too long for a company that aspires to
be Lean.

2. The basis of the evaluation of performance by organization unit is cer-
tain to lead to the identification of problems that affect the performance
of the unit, but not the system as a whole. For example, if the unit mea-
sured is the adherence of the final assembly department to its budget,
the cause of the budget overrun may be in another department that is
not under the control of the manager of final assembly. Correction of a
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problem in final assembly will do nothing to improve the overall system
performance. For that to happen, a total systems view is required.

3. The financial measurements do not provide sufficient information for
the resolution of problems. This is due to financial results being derived
from operating results, and therefore not telling us what we need to
know to solve the problems. To illustrate the difficulty this creates, let
us take a situation in which the monthly financial results show that in
one department there was an excess of labor cost incurred during a
month over that budgeted. Investigation shows that it was due to over-
time worked on the 4th, the 12th, and the 21st of the month. We would
like to know why the overtime occurred. But, the financial results in
themselves provide no insight into that question. To get at the reason,
we must gain an understanding of the operating conditions that were
the cause of the overtime. Knowing this, we can begin to eliminate the
operating problem that caused the overtime. If we are to manage this
problem, we must have information about the cause of the overtime
before there is a need to work it. It does not help to see financial state-
ments at the end of the period telling us that we worked it. In general,
we need information that can predict problems and that relate to the
factors that cause good performance.

4. And finally, the measurements are taken too infrequently to result in the
correction of problems. To foster correction, measures must be taken fre-
quently, and workers need to be empowered to fix problems as they occur.

The characteristics of an effective Lean control process are depicted in
Figure 14.4.

Such a process is viewed from the perspective of the system (the value
stream). It is timely, collecting data hourly at the level of the cell, which is the
primary organizational unit in Lean. Performance is evaluated based on the
effect on system-wide results. The heart of the control system is the improve-
ment process, which uses the performance measurements to identify prob-
lems and root causes. To learn more about cell and value stream performance
measurement the reader may wish to consult Chapter 3, which deals with
cell-level measures, and Chapter 8, which addresses value stream measures.

Indeed, the heart of the management control process in a Lean company
is the operations measurement and improvement process. If this is done
properly, then the financial results take care of themselves, due to the atten-
tion paid to the causes of financial performance.
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Standards/Targets Hourly/Daily Results
> Cell/Value Stream

Measure

“ N\
Collect Data

Immediate action/
Weekly action

Figure 14.4 Characteristics of an effective Lean control process.

This shift from focusing control on effects, or outputs, to structural causes
of performance is depicted in the examples in Table 14.3.

Most of these examples were discussed in previous chapters of this
book, so a detailed explanation of each example is not required here. The
reader may wish to consult Chapters 5 and 12 dealing with the elimination
of transactions to gain greater understanding of the ways that Lean operat-
ing controls differ from those in a traditional mass production environment.
However, the examples are meant to point out the magnitude of the recom-
mended change in focus. A traditional accounting system, relying on the old
controls, is not effective for a Lean company.

The Role of the Accountant

The role of the accountant must change in a Lean company, if that person is
to be relevant at all. With control now residing in the operations of the Lean
cells and value streams, and no longer in the review of transactions and
reports by the accounting function, accountants who are concerned about
the effectiveness of the control processes must become involved in opera-
tions. As we have stated, the key control processes in the Lean company
need to deal with the following issues:

B Are the cell-level measures effective in assuring that what needs to be
done in an hour to meet the customer takt is being done?
— Is the Day-by-the-Hour report maintained?
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Table 14.3 Examples of Traditional Accounting and Lean Controls

System/Issue

Traditional Accounting

Lean

¢ Production/Inventory
Accuracy

* Work order
e Production tracking

e Inventory cycle count

e Kanban
e Visual signals

e Five-S

e Procurement

e Purchase order approval

* Three-way match in AP

e Key suppliers
* Master POs

e Supplier certification

e Quality of Products

* Detailed inspection

* Rework or scrap

e Standardized work

e Single-piece part flow

e Production Cost
Control

e Standard cost
e Variance reports

* Analysis of variance

e Cell/value stream CSFs
and measures

* Analysis of root causes

Note: AP, accounts payable; CSFs, critical success factors; POs, purchase orders.

— Are results followed up, in terms of cell-level initiatives, to bring the
cell’s performance into line with takt?

— Are cell-level measures linked with critical success factors for achiev-
ing value stream goals? Are critical success factors for the cell related
to support measures that are monitored on a regular basis?

— Do cell personnel have adequate direction from management
in knowing what action to take in response to poor cell-level

performance?

B Are the value stream measures effective in focusing the continuous
improvement efforts toward eliminating obstacles to flow?
— Are the value stream measures linked to critical success factors for
achieving plant or division goals?
— Do the value stream measures measure the effectiveness of Lean in
increasing value to the customer?
— Are value stream measurements used by the continuous improve-
ment team in identifying the causes of less-than-target performance?
— Are value stream measures used by the Lean company in targeting
areas for Lean initiatives?
B [s there a sales, operations, and financial planning process (SOFP) that
regularly matches available capacity with customer demand and devel-

ops proactive plans to bring the two into line?
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— Does the Lean team regularly evaluate the resource capacity freed
up by Lean?

— Are sales, marketing, engineering, finance, and general management
actively engaged in the sales and operations planning process at the
time that the Lean initiative begins?

B [s financial planning linked to the sales and operations planning?

The accountant should actively address these questions to continuously
evaluate the extent to which the key controls underlying these questions are
in place and operating as planned. Also, the accountant should be an active
player in each of these processes, adding financial and accounting expertise
to the skill sets in the operations team.

In fact, the accountant needs to be involved in all aspects of Lean
Accounting—costing, features and characteristics application, and target
costing, as well as the control processes. However, he or she needs to be
involved at the level of the value stream, not solely at the plant, division, or
corporate level. To do the job required, the accountant must be much closer
to the operations than currently is the practice.

Summary

This chapter addressed the changes that can take place in the financial
function during the value stream management phase of Lean manufacturing
implementation. The changes are dramatic and pervasive, ranging from the
accounts payable function, to the recasting of the chart of accounts, to the
change in the control model of the company and a dramatic change in the
role of the accountant.

All of these changes create threats to the existing structure of the
accounting department, as well as to the jobs of those who are unable or
unwilling to adapt to the new demands placed upon them. It is up to the
farsighted controller to prepare the organization for the dramatic changes
that need to be made.



Chapter 15

The Lean Enterprise

What Is a Lean Enterprise?

Over time, an organization that implements Lean becomes a Lean enterprise.
There is no precise definition of a Lean enterprise, but there are at least
three characteristics:

1. Lean methods
2. Lean culture
3. Lean relationships

A Lean enterprise is not created quickly. It requires fundamental
changes to take place within the organization, and between the organization
and its business partners. These changes take a great deal of time and care-
ful attention.

When a company first begins to embrace Lean manufacturing, it creates
Lean production cells and gains operational improvements. This is a conse-
quence of using Lean methods on the shop floor. As the company improves
and Lean methods become prevalent across the organization, there is a need
to make the rather fundamental changes in the culture of the business. Lean
methods do not stand on their own—they are developed out of Lean cul-
ture. This Lean culture needs to be embraced if Lean thinking is to flourish.

Companies advancing with Lean methods and adopting the culture of
Lean thinking need to move into new kinds of cooperative and mutually

291
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dependent relationships with their suppliers, customers, and business part-
ners. These cultural changes open up the organization to the development
of a Lean enterprise, which sees the need for Lean flow and savings to
extend beyond the company’s four walls and into the macro value stream
comprising customers and suppliers. This comprehensive understanding of
how to remove waste and increase value distinguishes a company that is
successful with Lean manufacturing from a Lean enterprise. A Lean enter-
prise applies the thinking, culture, and methods of Lean throughout its
entire organization and beyond, to the larger value streams of which it is just
one part.

Lean Methods

Most of the literature on Lean focuses on Lean methods. It is very important
that the people within a company use methods that create a Lean flow of
materials, information, and cash. Methods such as quick changeover, pro-
duction cells, shop-floor supermarkets, kanban, TPM, and single-piece flow
are essential to creating Lean flow on the shop floor. Methods such as visual
management, Lean product design, Lean order entry, and Lean engineering

PARABLE OF THE LEAN SOWER

Some analogize these aspects of Lean thinking with the Parable of the
Sower (from the New Testament Bible, The Gospel of Matthew: Chapter
13). In most companies, the principles and ideas of Lean thinking fall
on stony ground and no changes take place. Other companies try to
apply Lean methods, but do not wish to make fundamental changes to
the company’s culture. As soon as the Lean changes emerge, they come
into conflict with the business culture and Lean changes wither and

die. In other organizations, the seeds of Lean thinking gain great accep-
tance. They are implemented with care and tenacity, and impressive
results are obtained. But the Lean improvements fail when they become
entangled in the relationships with suppliers and customers.

Companies that flourish with Lean are those where the seed falls
on good soil. They change their methods; they change their culture;
and they change their relationships with customers, suppliers, and
business partners. These companies become powerhouses of excel-
lence, growth, and profitability.
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are essential for the effective flow of information quickly, directly, and accu-
rately. The methods of Lean Accounting, transaction elimination, Lean logis-
tics, and Lean purchasing, together with very short cycle times, are essential
to fast cash flow.

While the methods of Lean manufacturing and Lean thinking are essen-
tial to success, they are not the whole story. There are many organizations
that recognize the effectiveness of Lean methods and try to implement them,
but are unwilling to make the cultural changes required to make those
methods successful. These organizations may see some short-term success,
but it is short-lived. They will tell you that they tried Lean manufacturing,
but it was not suitable for their kind of business. In a way, this is a true
statement. Lean methods are not suitable for companies with a traditional,
Western mass-production business model. Lean methods do not stand alone;
they are built on a Lean culture.

Lean Culture

Lean thinking turns many of the tenets of traditional manufacturing on their
heads. These include such operational issues as batch sizes, efficient use of
resources, production scheduling, shop-floor layout, purchasing, and so on.
Lean thinking also changes the management of a company. Authority to
serve the customers and improve the processes is devolved to people lower
down in the organization. Emphasis is placed on increasing customer value,
eliminating waste, and improving the flow, rather than merely cost-cutting.
Improvement is time driven, so that every change makes the processes
faster. The Lean company is managed by value streams rather than depart-
ments, so the emphasis is on effective flow through to the customer.

There is a focus on the customers’ needs that permeates product design,
process design, manufacturing, services, and support. Questions of cus-
tomer value, waste, and flow are always being asked. The responsibility
for improving the processes and creating more customer value lies with
everyone in the company, and this ongoing Lean continuous improvement
is recognized as a never-ending endeavor for perfection. These changes go
beyond the introduction of Lean methods or tools; they change the culture
of the business.

Cultural change is not quick. These changes affect the thinking of every
manager and worker within the company. They require everyone to act dif-
ferently every day. Culture change requires new ways of measuring success,
because the important drivers of success are different.
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Cultural change starts when the organization’s managers start to act dif-
ferently. It is not something people just talk about; it is something they do
daily, through decision making and actions. It is only as the people within
an organization see their managers walking the talk that they will recog-
nize the change within the company. For example, visual management will
only work when the managers are out of their offices and regularly walking
through the business processes (production, design, logistics, administrative),
observing the flow and taking action to solve problems and make improve-
ments. In most Lean organizations, the managers’ offices are removed and
they work directly with their people.

The people only see cultural change when the managers of the company
stay with the Lean program, even when there is pressure to go back to the
old ways. These pressures usually come from needing to meet short-term
cost and profitability targets, and to provide results against traditional perfor-
mance measurements that are contrary to Lean thinking.

The people will only see cultural change when the managers of the
company become involved in the resolution of day-to-day problems with-
out reverting to the usual blame and finger-pointing. Cultural change occurs
when the people welcome the involvement of their managers to solve prob-
lems, because they know they will receive real, practical help.

The people will see cultural change when their ideas for improvement
become the drivers of change within their own processes. They will see it
when their ideas do not work out and their managers encourage them to try
again with a modified approach, rather than chastising them.

The people will see cultural change when the value to the customers’
needs becomes the driver of change and improvement, rather than short-
term cost-cutting and bottom-line thinking. While successful companies
have always striven to provide good value and service to their customers,
Lean organizations build their entire change programs around increas-
ing the value provided for the customer. It is a fundamental tenet of Lean
thinking that increased value to the customer leads to increased profitabil-
ity for the organization.

The methods of Lean manufacturing, Lean product design, Lean
Accounting, and other Lean initiatives can only be successful within the
context of the culture of Lean thinking. Companies attempting Lean meth-
ods without cultural change throughout the organization fail to achieve the
benefits of Lean. They may well see some improvements in the short term,
but there will not be the long-term radical improvement that Lean thinking
has provided for other organizations.
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Lean Partnerships

It does not take long for a company on the Lean journey to find that it does
not stand alone. The company needs different relationships with its custom-
ers, its suppliers, and other business partners. Lean manufacturing relies on
suppliers that can deliver on time, in small quantities, and more frequently;
give perfect quality without inspection; and provide additional value-added
services, such as line-side deliveries, in which the supplier delivers goods
directly to the production line.

This picture of the perfect supplier is unrecognizable to most Western
manufacturers, who are familiar with suppliers that are used to large
batches, economical order quantities, late deliveries, and questionable
quality. They expect to inspect the materials provided by their suppliers
because the quality performance is so poor. For a Lean organization to be
successful, the service provided from its suppliers needs to be radically
improved.

The improvement of this supplier performance is approached in one of
two ways—either by compulsion or by partnership.

Lean-thinking companies use partnerships. A notable example of com-
panies that use the compulsion method is U.S. automobile manufacturers.
They use their buying power to gain concessions from the supplier, and they
punish suppliers who do not meet up with their demands. The result is the
suppliers lower their margins, become less profitable, and resent these pow-
erful customers.

There are other examples of companies (also in the automobile industry)
that create partnerships with their suppliers. Together, the two companies
work out how to improve the processes between their two organizations to
most effectively apply Lean thinking, improve their effectiveness, and lower
the costs for both organizations. These win—-win methods are the most effec-
tive over the long term and represent Lean partnerships.

It is notable that when a first-tier automotive component supplier
has customers with the traditional approach and others with the Lean
approach, it is often true that the Lean partnership companies achieve
lower prices and better service, despite the lack of the hard-nosed pres-
sure used by the traditionalists.

Lean-thinking organizations also create partnerships with their custom-
ers. The Lean company is very focused on creating value for the customer.
To achieve this, the Lean company must have a close relationship with its
customers. The use of such methods as target costing and quality function
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deployment (QFD) is evidence of a company’s need to gain a profound
understanding of its customers’ needs and translate that into real change and
improvement throughout its business processes.

For Lean manufacturing to be most successful, the orders received from
customers need to be consistent. Many traditional manufacturing methods
(including MRPII systems, distribution networks of finished goods inventory,
and constant expediting) are in place because the demand from customers
is inconsistent and erratic. Indeed, the customers’ demand often is inconsis-
tent and erratic because they, too, are using similar traditional methods. To
resolve these problems, the Lean organization will work closely and coop-
eratively with its customers to establish better methods of handling demand.
This cooperation leads to partnership relationships, whereby the two compa-
nies work closely to eliminate the waste between their operations. They use
such methods as vendor managed inventory (VMID), pull systems, standard-
ized containers, access to each other’s demand and capacity, frequent joint
planning, and so on. These methods go a long way to solving the problems
of demand and capacity.

It is common for a traditional company to visit a Lean organization and
think they simply have easier customers than their own. They do not real-
ize the amount of hard work and good thinking that has gone into creating
customer relationships that enable both sides to gain lower costs, improved
service, and excellent communications.

The partnership relationships developed by Lean organizations with their
customers and suppliers do not stop at the operational flow of the products.
Lean organizations design products and services in partnership with their
customers and suppliers. Cooperation in product design creates products
that are better designed and serve the end customers better, but also results
in processes that are highly effective, create more customer value, and have
significantly lower costs. Cooperation and partnership with customers and
suppliers is a hallmark of a Lean enterprise.

These partnership relationships are often extended beyond direct custom-
ers and suppliers. Lean organizations often partner with other companies
to provide value for their customers. These partnerships do not need to be
complex and legal joint ventures. Companies often enter into them some-
what informally and maintain them only as long as they serve the customer
or market they are designed to address. These so-called virtual corporations
provide an example of the flexibility Lean enterprises require to serve the
needs of their customers and create more value.
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What Lean Methods Support the Wider Lean Enterprise?

A Lean enterprise does, of course, use the classic Lean methods for produc-
tion, product design, logistics, accounting, and administration. The managers
within a Lean enterprise have also worked very hard to achieve the kinds of
cultural change that supports the long-term success of these Lean methods.
Continuous improvement with a high level of participation is an essential
part of the Lean culture. The leaders of Lean enterprises strive to create the
right kind of relationships with their customers, suppliers, and partners.
There are three additional methods used by Lean enterprises:

1. Lean transaction elimination between partners
2. Macromapping
3. Target costing

Transaction Elimination

There is much that is wasteful between a customer and a supplier. Such
wastefulness includes the need for inspections of products, the paperwork
associated with the buy-sell process, and the unnecessary discussions
between the two companies to expedite or change requirements. These are
all systematically eliminated by Lean enterprises. They develop very fast,
effective, and direct communication between the companies. They develop
enough communication that such things as production planning and inven-
tory scheduling become unnecessary. They develop enough trust that such
things as invoices and receiving documents can be eliminated.

Every aspect of the communications between the companies is systemati-
cally and carefully examined and, over time, is reduced to the very mini-
mum of work. Traditional organizations and their customers always duplicate
work. A purchase order from the customer is developed by someone in
customer organization, calculating needs and creating an order. Meanwhile,
someone in the supplier organization has forecasted that need and prepared
for the expected demand. They are both doing the same job, but from dif-
ferent perspectives. The Lean enterprise recognizes these wastes and elimi-
nates them.

Many of the transactions required to support traditional organizations are
required to ensure the operational and financial integrity of their systems.
Before removing these transactions, the Lean enterprise ensures that they
are no longer needed and that the integrity of the processes is maintained.
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There is no cavalier removal of important business transactions. The need
for the transactions is carefully understood and either removed or met in
other ways.

The Wider Value Streams

Lean enterprises understand that their value streams extend beyond their
own four walls. Companies at earlier stages of Lean thinking extend the
boundary of their value streams to their suppliers and their customers. Lean
enterprises recognize that their operations are just one part of a wider value
stream. The true value stream for their products begins when someone digs
something from the ground—iron ore, bauxite, or silicon, for example. The
value stream finishes when their products, and the products for which they
are used to create, are destroyed, disposed of, or recycled. They draw mac-
romaps that show the entire flow of the macro value stream and their own
place in the wider view.

The macro view of the value streams enables the Lean enterprise to work
with its suppliers, its customers, and down the line, with its suppliers and
customers, to eliminate waste, improve flow, create more value, and improve
profitability. This wider view of the value stream is the mark of a company
that is moving from being an effective Lean manufacturer to being a Lean
enterprise. The improvement of the macro value stream requires cooperative
efforts between the various companies and organizations within the wider
value stream.

When working to improve flow with their customers and suppliers,

Lean enterprises use macromapping, which leads to an understanding of
where the waste falls across the bigger picture. For example, many compa-
nies make the decision to source some of the products or some of their pro-
cesses from low-cost countries. They often (wrongly) use a standard cost to
make this decision and do not take into account the wider costs and prob-
lems caused by having production operating so far away from the customer
and the supplier. The macromap enables them to see and understand the
waste created by such an approach. This does not mean that the decision

to outsource is necessarily wrong, but it does create additional waste that
needs to be understood and eliminated.

Another use of macromapping shows the flow from your operations to
your customer. When these are mapped across both the organizations, it is
easy to see the amount of waste associated with the sale and shipment of
the product. One organization we worked with carefully packed its products
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for shipment. The customer immediately unpacked them and repacked them
into its own containers on receipt of the product at their location. The mac-
romap showed this obvious and immediate waste, enabling the companies to
change their processes and eliminate the wasteful unpacking and repacking.

This is a simple example of how macromapping results in waste reduc-
tion and savings. This kind of macromapping can also be used as a sales
tactic. By macromapping the process with its customers, a company can
understand how it can reduce a lot of waste from the processes and make
buying from the company the lowest cost for the customer, even when the
price is higher than that of another supplier. The true cost of the item can
be established by taking into account all the processes and their costs. This
leads to a very value-focused approach to selling the products—another
hallmark of Lean enterprises. We will have more to say about this topic in
Chapter 17, “Expanding Value Stream outside Our Four Walls.”

Target Costing

Target costing enables Lean enterprises to drive their business from cus-
tomer value. Target costing starts by working closely with the customers
and understanding their needs and how your company can create more
customer value. From this understanding of how value is created for the
customer, the leaders of the Lean enterprise drive improvement activities
throughout the value streams to create more value, eliminate waste, and
increase profitability.

Target costing provides the cross-functional, value stream, and enterprise-
wide understanding of the value streams, the flow, and the waste, providing
a structured methodology for aligning product and process costs with the
value they provide from the point of view of the customer (see Chapter 16
for a detailed description of this methodology). The outcome of target cost-
ing is a program of changes and improvements that create more value for
customers, eliminate waste, and increase profitability. This program may
well include sales and marketing projects, product design changes, opera-
tional improvements, logistical changes, and other waste reduction initia-
tives. Target costing is comprehensive, customer-focused, driven through the
value streams, and results in improved financial benefit for the company.

It is common for Lean enterprises to include their suppliers and partners
in the target costing processes. This way, the wider value streams, extending
beyond the company’s four walls, can be perfected using the methods and
thinking of a Lean enterprise.
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Why Are Lean Enterprises So Hard on Themselves?

A characteristic of Lean enterprises is that they are always unhappy with
their progress and are always looking for more improvement. Many organi-
zations declare victory too soon. They have some success with Lean manu-
facturing and other Lean methods and feel they have made it. They rest on
their laurels, start describing the company as a Lean organization, and they
begin to believe their own marketing.

Lean enterprises are exactly the opposite. They see and understand the
improvement they have made. Many are acutely aware of their own history
of Lean improvement. However, they recognize that for all the improve-
ment they have made, there is much more that needs to be done. This is the
pursuit of perfection in action. No matter how far they have come, they see
there is still farther to go. As soon as one problem is solved and celebrated,
there are three more problems that identify themselves.

Some people, when visiting Lean enterprises, feel that there is a certain
amount of false modesty among these organizations. They are wrong. The mod-
esty comes from recognizing that while great strides have been made, there is
much farther to go before they even begin to approach perfection. This pursuit
of perfection becomes a passion that is not understood by traditional compa-
nies, or even by companies earlier on the Lean journey. It is this pursuit of per-
fection that makes a Lean enterprise constantly strive for further improvement.

Summary

For a company to be classed as a Lean enterprise, it must have moved
beyond the implementation of Lean methods, and it must have moved
beyond merely creating a culture of Lean thinking. Each company needs
to establish Lean enterprise thinking. The characteristics of Lean enterprise
thinking include

B Widespread use of Lean methods throughout every aspect of the business

B Deeply ingrained Lean culture supporting the Lean tools and those who
use them

B Understanding of the wider value streams leading to close partnership
relationships with customers, suppliers, and other business partners

B Passion for perfection, leading to a seemingly self-critical approach to
ongoing continuous improvement
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Target Costing

The purpose of target costing is to drive the enterprise from the value cre-
ated for the customer. Customer value is the first principle of Lean thinking
and Lean companies require a profound understanding of the value they
create for their customers and how this affects the profitability of the value
stream. While traditional companies tend to drive their businesses based on
costs and margins, Lean organizations focus on the value created for the
customer and the profitability of the value stream.

Target costing involves a series of cross-functional processes that are
designed to achieve the following objectives:

B Establish the value created for the customer by the company.

B Determine the maximum cost for the products within the value stream,
based on the value created for the customer and the company’s expec-
tations of the value stream profitability.

B Create a practical, cross-functional action plan to increase the value cre-
ated for the customer and to achieve required value stream profitability.

Companies approaching target costing for the first time often see the pro-
cess as a series of analyses and steps. However, over time it becomes clear
that the most powerful aspect of target costing is the cross-organizational,
Lean-focused approach to pricing, marketing, design, and operations. Once
target costing is working effectively, the company’s value streams, from sales
and marketing to cash collection and beyond, are focused on creating cus-
tomer value and achieving profitability. Target costing is a powerful tool for
integrating improvement activities across the value streams.

301
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Target costing is not a one-time exercise. The process is repeated and
updated throughout the lifetime of the products and the value streams. In
this way, everyone’s attention remains on customer value and value stream
profitability. Action plans are developed for Lean improvement across the
entire value stream.

How Does Target Costing Work?

Target costing starts with the customer. We need to understand what cre-
ates value for the customers we wish to serve. This value is created not only
by the product itself, but also by the services we provide and other value-
adding aspects of our business. Once we know the value we are creating
for the customer, we can set a price that reflects what the product is worth
to the customer. So target costing starts with an understanding of value and
obtaining a price that reflects this value. “Allowable” cost, then, is the sell-
ing price less the profitability derived from the profit percentage required
for the product. The required profit percentage is assigned as a part of the
company’s overall business plan. To succeed, we must sell the product at a
price that meets the customer’s need for value and a margin that meets the
company’s needs for profitability.

Once the allowable cost is established, we then compare this cost to the
current average value stream cost and assess the difference; this is called
the cost gap. If the average value stream cost is higher than the allowable
cost, then we need to establish Lean improvements to bring the actual costs
in line with the allowable costs, and the price in line with the value we are
creating for the customers.

The outcome of the target costing process is a practical action plan. The
action plan often includes changes in the way we market and sell the prod-
ucts, in the material costs of the products, in product design, and in the
operations and logistics we use to bring the product to the marketplace.
The practical impact of target costing spreads throughout the value stream.
Figure 16.1 depicts the target costing process.
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Customer Features & characteristics of products,
value services & other value-added issues

Required
profitability Allowable Corporate strategy & stockholder value

cost

Cost gap 5 | Current value By process & > Target
stream cost sub-process costs
Bridging the gap
Value Continuous
<>

engineering improvment

Figure 16.1 Target costing process.

Where Is Target Costing Used?

Target costing is used when introducing new value streams, when introduc-
ing new products to existing value streams, and for current products in cur-
rent value streams.

Introducing New Value Streams

New value streams are typically introduced when the company wishes to
add new products and/or address new markets. These markets may be
geographical markets or segments of the marketplace. This is the ideal time
to use target costing because the product design and process design can be
developed together. We design for customer value and target cost for highly
value-effective processes (Table 16.1).

Introducing New Products

The best way to create high-value and low-cost products is to design them that
way. Target costing was originally developed (primarily by Toyota) to provide a
method for the design and marketing people within the company to gain a true
understanding of the customer’s needs and requirements. This led to a pro-
found understanding of the value created for the customer by the company’s
new products. This knowledge within Toyota has had a major impact on the
company’s ability to prosper within each new market the company has entered.
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Table 16.1 Principles of Target Costing

Principle Description

Price-Led Costing How the customer values the company’s
products, services, and other attributes.

Focused on Customers and Markets Integration with the sales and marketing
people and processes, even when these
processes are not organizationally aligned
to the value streams.

Focused on Design Integration with product design. The best
way to bring high-value and low-cost
products to market is to design them that
way. This requires profound integration
between sales and marketing, operations,
and product design and development.

Cross-Functional Improvement Company-wide integration for increasing
Methodology customer value.

Operations, marketing, product design,
customer service, suppliers, and others.

Improvement Comes through the Lean organizations focus almost

Value Stream everything around the value streams. It is
the understanding of the entire process of
value creation for the customer that leads
to substantial and integrated
improvement.

Contrast Costs to Customer Value Target costing enables us to understand
where and how we create value for the
customer, and then contrast this with
where and how we dissipate costs. This
leads to focused changes to increase value
and reduce cost.

The ideal starting point for target costing is when new products are being
designed, whether for a new or existing value stream. This enables the team
to design the products for maximum value and fully take into account the
impact of the product design on the flow of the value stream. This can lead
to excellent action plans for providing more value to the customers and
increasing the profitability of the value stream, not just the new product.



Target Costing ®m 305

Current Products in Current Value Streams

This is how many Lean companies use target costing. Target costing is the
principal driver of improvement of the value stream. This means the com-
pany’s Lean improvement efforts are focused on customer value and value
stream profitability.

Many organizations starting with Lean improvements make their improve-
ments somewhat randomly. They address parts of the process that are prob-
lematic. This may be the best approach to early Lean implementations, but
as the company matures with Lean thinking, the right approach to Lean
improvement comes by addressing the entire value stream and focusing on
customer value. Target costing achieves this. The example discussed in this
chapter depicts the use of target costing to drive improvement in an existing
value stream.

What Are the Steps We Take?

The target costing process has 12 steps that are completed in the sequence
given in Figure 16.2, but they can also be iterative. Sometimes the result
of one analysis raises questions and suggestions that require revisiting an
earlier step. Target costing is a creative process involving a wide range of

« Who is the customer?
« Match customer needs to product features
« Evaluate customer satisfaction

Understand
customer needs

« Specifying customer needs
+ Determining customer value
« Evaluating cost and value

Understand
customer value

« Calculate overall target cost
- Analyze existing cost by process
« Calculate target costs for major components

Calculate target
costs

« Develop value vs. cost strategy
« Identify product improvement targets
« Identify process improvement targets

Drive to
customer value

Figure 16.2 An example that demonstrates the 12 steps of target costing.
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people within the value stream. The formal structure is important, but it is
also important to use the process for deeper thinking and creativity.

The 12 steps of target costing will be discussed briefly, then demonstrated
using a real example (Figure 16.2).

Step 1: Who Is the Customer?

The first three steps of target costing are designed to understand the custom-
er’s needs and the extent to which the company fulfills those needs.

The starting point of target costing is the customer and the value cre-
ated for the customer. Value can be defined as the cost savings, increased
revenue, and profit or satisfaction that a customer gains from using the
product or service. This will vary among customer groups and market seg-
ments served by the value stream. For example, some customers of the
value stream may respond to an unfettered product offering at lowest price,
while others want technical support in addition to the product and will
pay a premium to get that support. This means that analysis of the market
should identify the two market segments and categorize customers accord-
ingly. In this case, some of the products produced by the value stream will
have technical support as a feature and others will not. We therefore need to
define as closely as possible the market we are addressing. Is it one com-
pany or organization or is it a group of companies? Who, within the cus-
tomer organization, is our customer? Often, there is more than one customer
within the customer organization. For example, the design engineer, the
purchasing agent, and the quality department each have differing needs that
must be recognized

Step 2: Match Customer Needs to Product Features

The key to developing a value-based business strategy is a profound under-
standing of how product features create value for the customer. The pur-
pose is to understand how our products and services match the customer’s
needs. Value is only assigned to things we do that meet the true needs of
the customer and for which the customer will be willing to pay. The under-
standing of needs is then translated into customer benefits, which equates to
the economic impact of the product or service on the customer’s revenues
and costs. To achieve this, we list the customer’s needs and the priority of
these needs. This information must be obtained directly from the customer
or market on which we are working. There is no substitute for gathering
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information directly from customers. If we are dealing with a limited num-
ber of real customers, then these people can be surveyed using market
research methods to gain an understanding of their true needs. If we are
dealing with a larger market, then other market research methods can be
used, including focus groups, surveys, statistical sampling, and other meth-
ods of deriving reliable data. Internal information, such as customer support
records and customer complaints, can also provide useful data.

Not all customer needs can be translated into value. A useful way to
think about these needs is presented in the Kano model of customer sat-
isfaction developed in the 1980s by Professor Noriaki Kano. In this model,
Professor Kano divides product attributes into three categories: basic fea-
tures, performance features, and excitement features.

B Basic features are those that everyone expects your products to have.
Increasing the performance of such features will not have an impact
on price. For example, we would expect any automobile we purchase
to be free from defects and provide adequate safety. These features are
widely known and are readily available from the design engineers in
our company.

B Performance features are those for which more is generally bet-
ter and will improve customer satisfaction. Of the needs customers
verbalize, most fall into this category, and the price that customers
will be willing to pay is closely tied to these features. For example,
customers will generally be willing to pay more for increased fuel
economy. Information on performance features can be obtained
from market surveys targeted to obtaining the voice of the customer
with respect to the product features for which he or she will be will-
ing to pay.

B Excitement features are those that satisfy latent customer needs—
those of which the customer is currently not aware, but is very inter-
ested in when told about them. They can result in high levels of
customer satisfaction. However, their absence does not result in dissatis-
faction. For example, GPSs in cars were greeted with excitement when
they were introduced, but they quickly degraded to basic features as
more cars included them as standard equipment. This evolution is typi-
cal for excitement features. Excitement features require innovation and a
deep understanding of customers’ latent needs, going beyond voice-of-
the-customer studies.
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Clearly, the task of the target costing team is to determine the perfor-
mance and excitement features. The former are usually determined through
targeted customer interviews. The target costing team creates a matrix that
shows how we meet those needs. What are the features of our products, the
characteristics of our processes, and other issues relating to our organization
that fulfill the customers’ needs? The needs, and the factors fulfilling those
needs, are then correlated so that we can see how much value the various
aspects of our product and service created.

You will recall that customer value is determined by the following:

B Features of the product that will increase the customer’s revenues

B Features of the product that will reduce the customer’s costs

B Features of the product that provide higher value through increased
satisfaction (such as ease of use, small size, ease of installation, adapt-
ability, and the like) for the customer

The outcome of this step is a diagram that shows how our products and
processes fulfill customers’ needs, and which aspects of the products and
processes contribute the most.

Step 3: Evaluate Customer Satisfaction

The purpose of this step is to gain an understanding of the customer’s view
of our products and services. How well are we satisfying the customer’s
needs? Again, good market research and engineering data are required to
understand how satisfied the customers are with our products and service.
It is helpful also to get information on the customer’s satistaction with com-
petitors’ products.

If the target costing is for a new product that has not yet been intro-
duced, then the information gained from customers is based on descriptions
or prototypes of the products.

After Step 3

After the first three steps have been completed, the team needs to work
together to develop and understand the information gained. The questions are

B How can we create more value for the customer?
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B How can we reduce or eliminate features and characteristics of our
product and processes that do not provide value to the customer?

The purpose of Steps 1 through 3 is not to draw diagrams, but to create
insight and understanding. This is achieved through discussion internally and
with the customer, brainstorming, and recording these discussions. It is early
in the target costing process, but the purpose is to make significant break-
through improvement. This requires cooperative thinking and discussion.

Following is how the first three steps of target costing worked out for ECI.

Target Costing at ECI, Inc.: Steps 1 through 3

The home automation division manufactures home automation equipment.
ECI's home automation systems provide computer control to household
appliances and fixtures including heating and air conditioning, security
systems, kitchen equipment, and lighting throughout the home. While ECI
supplies entire systems, it manufactures only the electronic controllers.
Other components of the systems are purchased from other manufactur-
ers. Similarly, other home automation companies purchase ECI’s controllers
for their systems. ECI distributes its controllers primarily through original
equipment manufacturers (OEMs) that manufacture and distribute home
automation systems through retail chains in North America. Its largest cus-
tomer is Home Electronics, Inc., an OEM that sells electronic products aimed
at the homeowner market. ECI prices its controller at $605 both to Home
Electronics and to system integrators. Home Electronics in turn prices its
installed product to retailers at $1,000, with a suggestion that retailers sell
the installed system to homeowners for $1,200. Home Electronics recently
met with ECI about a product geared to the needs of the European and
Asian markets. ECI is interested in gaining share with Home Electronics.

Home automation systems have, until recently, been high-priced luxury
items. Increasing popularity and new competition for these products is forc-
ing a need for lower-priced components. ECI recently experienced pressure
from its largest customer for electronic controllers, Home Electronics, to
reduce the price of its controllers. Home Electronics surveyed the alterna-
tive sources of controllers and believes that ECI is not price competitive. It
demands a price reduction in order to continue ordering from ECI.

A target costing team is established to evaluate ECI’s position in the
market and to devise a strategy to improve the company’s competitive
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One who uses Market segments

One who installs Different uses

One who services Different kinds of customers

One who specifies More or less demanding customers
One who pays

One who has the most influence

Home automation OEMs Design engineers

Purchasing agents

Home automation
systems integrators Sales engineers

Installers

Figure 16.3 The two kinds of customers identified are home automation OEMs and
home automation installers and integrators.

position. ECI is aware that a successful reduction in product cost and
improvement in customer value will place the company in a favorable
position to lead the new high-volume demand expected over the next
few years.

Step 1: Who Is the Customer?

ECI identified two kinds of customers—home automation OEMs, such

as home electronics and home automation installers and integrators

(Figure 16.3). The true customer within each of these categories is differ-
ent. In the home automation OEM market, the customer is either the person
who designs the home automation system or purchases the controller. In the
system integration market, the true customer is the one who sells or installs
the controller in the system. The point here is that an understanding of
customer needs requires a clear understanding of who the customer is, that
is, the one who uses, installs, specifies, or services the item produced by
the value stream. The target costing team decided to focus on the needs of
Home Electronics.

Step 2: Match Customer Needs to Product and Process Features

As part of its market planning Home Electronics conducted focus group
surveys with homeowners who are users of the home automation systems
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containing ECI controllers. The ECI target costing team met with Home
Electronics executives to discuss the results of its survey and its satisfaction
with the ECI product. Its briefing contained information about homeowner
needs and Home Electronics’ needs:

B Homeowner performance needs. The findings from the hom-
eowner focus group meetings represent areas that contribute to Home
Electronics’ revenues through unit volumes sold. These meetings dis-
closed the following:

— Most important
* Small size — the unit should be unobtrusive in the home.
* Easy to use — the unit should be easy to program by the mem-
bers of the homeowner family.
* Reliable — it should require no maintenance.
— Important, but less so
 Flexible — can be used with many different appliances.
* Rechargeable battery — homeowners don't like changing batteries.

B Home Electronics performance needs. Home Electronics expressed
two areas that cause increased cost of manufacturing:

* Ease/difficulty in installing the controller in Home Electronics units
* Lead-times for obtaining controllers from ECI

A matrix (Figure 16.4) is used to show the correlation between the cus-
tomers’ needs and the product and process features. The y-axis shows the
customers’ needs. This information was gathered directly from the customers
using the market research and customer interviews described previously. The
relative importance of each of the customer needs is shown in column 2.

The product and process features are listed along the top of the matrix.
These features include physical specifications for the product, attributes of the
process, and intangible value-adding issues, such as the company’s reputation.

The team then assigned weightings for the product/process attributes
that fulfill the customers’ needs. They assigned a score of 5 when a product
attribute contributed significantly to (was highly correlated with) fulfilling the
customer’s need—for example, component density contributed significantly
to small size. They assigned a 3 when there was some degree of correla-
tion—the rechargeable battery contributed moderately to ease of installation,
for example. They assigned a 1 when there was slight correlation—modular
design made the unit somewhat easier to use, for example.
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Figure 16.4 Matrix showing the correlation between the customers’ needs and the
product and process features.

Along the bottom of the matrix is calculated how much value is cre-
ated by each of the product and process attributes. This appears under
the caption Customer Value Weight. These are calculated by multiplying
the importance weighting the customer places on the need (for example,
small size has a weighting of 5) by the correlation of the product feature
with the customer’s need (for example, component density scores a 5—it
is highly correlated). The 5 associated with customer needs represents
17 percent of the total customer needs weighting (5/29 = 0.1724). This is
multiplied by the correlation amount of 5, giving 0.86. (5 * 0.1724 = 0.80).
The Customer Value Weight depicted at the foot of the matrix shows that
a score of 0.86 represents 5.6 percent of the total amount of value created
for the customer.
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You can see from the chart that the greatest customer value is created
by the feature “No Tuning Required,” which provides 15.5 percent of the
value to the customer. The customers put great value on the product’s ease
of use and ease of installation. The features “Modular Design” and “Design
to Standard Systems” also provide high levels of value to the customer (13.7
percent and 12.8 percent, respectively).

The target costing team now has a clearer picture of how this new prod-
uct creates value for the customer. Clearly, the team will need to think hard
about ways that more of the customer needs can be satisfied.

Step 3: Evaluate Customer Satisfaction

The team wanted get more insight into how competitors fulfilled customer
needs and how satisfied homeowners are with the product. To this end,
marketing experts on the team interviewed Home Electronics management
concerning their homeowner focus group results, as well as their own
satisfaction with the product (in the areas of Ease of Installation and Lead-
Time). The results are shown in Figure 16.5.

As you can see, the customers are not fully satisfied with the existing
product line. From the point of view of the homeowner, the end user of the
system using the ECI controller, it is too large and not easy to use. From the
point of view of Home Electronics, the controller is difficult to install in the
home automation system and lead-times to get the controllers are two weeks,
requiring Home Electronics to inventory a two-week supply of these control-
lers. It is clear that ECI has designed and created this product based on faulty
assumptions about what is important to the homeowner customer. From the
left-hand section of the diagram you can see that there are issues ECI con-
siders important, but these issues do not match to the customers’ needs, for
example, flexibility. In sum it is clear that the customer is not satisfied with
the ECI offering. On the other hand, it doesn’t appear that competitors do a
much better job. The team’s commentary on these issues can be seen at the
bottom of the diagram. It is clear that the engineering design team created a
product without sufficient input from the homeowner users.

These issues led to a sharp exchange within the target costing team. In
the opinion of the people in sales and marketing, the design engineers have
overengineered the product. The product is larger than desired and less easy
to use, because the design engineers included a lot more flexibility than the
customers need. The design engineers also built more reliability into the
product than the sales experts considered necessary.
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« Who is the customer?
» Match customer needs to product features
« Evaluate customer satisfaction

Understand
customer needs

« Specifying customer needs
Understand I
—> + Determining customer value
customer value .
« Evaluating cost and value

« Value and features/characteristics
« Target costs for product/service
- Target costs for major components

Target
costs

. « Value vs. cost in the value stream
Drive to
— + Match target cost to processes
customer value ) .
+ Continuous improvement

Figure 16.6 Understanding customer value.

Understanding Customer Value

The first three steps of target costing are designed to understand customer
needs. The next three steps are designed to specify those needs. We must
set hard numbers to the qualitative information gained in steps one, two,
and three. The outcome of the next three steps is the determination of
the value created by the products and services on which we are working
(Figure 16.6).

This entails a three-step process:

1. Specifying Customer Needs
2. Determining Customer Value
3. Evaluating Cost and Value

Step 4: Specifying Customers’ Needs

In Step 4, the task is to determine from customers, in precise terms what they
mean by each of their needs. The factors that drive value have already been
determined in Step 2, and a determination has been made of which are most
important. In this step we want to get a handle on precisely what that means
in terms of product specifications. If, for example, the customer needs a light-
weight product, how many ounces or grams does that mean? How much is
too heavy and will reduce the value of the product? How much is too light?
Each need is specified as precisely as possible. Finally, we want to specify
what needs to be changed in our product to increase customer satisfaction.



316 m Practical Lean Accounting

Step 5: Determining Customer Value

In this step we create algorithms determining how the changes in our
product or service defined in Step 4 will affect the value to the customer.
Remember that value is expressed in cost savings, increased revenue and
profit, or in increased satisfaction.

Customer value derives meaning in regard to the alternatives available
to that customer. Measuring this entails estimating the incremental cost
savings, revenue and profit gains, and/or satisfaction derived by using the
product or service compared with the customer’s next best alternative. In
practice this involves getting a handle on the savings and profit gains avail-
able to the customer from using our product compared with the alternative
in the marketplace. In Step 3 we assessed how our product stacks up against
the competition on each of the customers’ expressed needs. In Step 4 we
defined the changes required to make our product of greater value relative
to the competition, that is to say, to differentiate our product.

In this step we quantify what it would mean to implement those changes
in terms of increased value to the customer. Theoretically, the customer will
pay more to obtain the differentiating features of our product that provide
greater cost savings and/or revenues. Similarly, the customer will pay less
for our product if valued features not included in our product are included
in the alternative available. With this overall framework and the analysis of
customer satisfaction with our product relative to the competition, we can
assess the potential worth to the customer of the factors that differentiate
our product from the competition’s, the estimated overall value of our prod-
uct or service to our customer. Willingness to pay is a different matter and is
achieved by determining a pricing strategy and convincing the customer of
the value as we have calculated it.

Step 6: Evaluating Cost and Value

Step 5 estimated the value of our product to the customer assuming that
we made the changes to the product described in Step 4. It established the
basis for setting a price that is based on the value such a product would
provide our existing customer base. These changes were based on the
assessment in Step 3 regarding the satisfaction of customers in our current
product offering compared to the competition. The purpose of this step is
to weigh the value created by the existing processes in the value stream
against the costs of the executing processes. You will recall that in Step 2
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we derived the relative value of current product features from their corre-
lation with customer needs. In this step we determine where in the value
stream that value is created and weigh that against the cost of creating

it. The first thing we do is define another matrix chart. The product and
process attributes from Step 2 are placed on the y-axis of the matrix, and
the steps of the value stream are on the x-axis. The team members then
link these to show which value stream steps contribute to the product
attributes and processes. From this, we can work out how much value is
created by each of the value stream steps and array the value against the
cost of creating it. This will be done in Step 10, Assess Value versus Cost
in the Value Stream.

Example of Target Costing at ECI: Steps 4 through 6

As they moved into the customer value phase of target costing, the team at
ECI was in crisis. Team members sharply disagreed about the features that
were to be designed into the product. Instead of dealing with these dis-
agreements politically, the team members decided to set aside their differ-
ences for the moment and move to the next stage of target costing.

Step 4: Specifying Customer Needs

The specifications required to meet the customer’s needs are shown in
Figure 16.7. As you can see, the existing products are larger and more
reliable than the customer specification, and the product does badly on
ease of use and ease of installation. There is not a good match between
the customer’s needs and the features of the product and services pro-
vided by ECI.

The target costing team used this as an opportunity to develop ideas
for increasing the customer value and bringing the products into line with
the needs expressed by the customer. These ideas are documented in the
chart shown in Figure 16.7. Suggestions to reduce the size of the product by
changing its design would reduce the product’s reliability, but would enable
the product to meet the customer’s need for smaller size.

The balance between flexibility and ease of use is a more difficult prob-
lem. The dip switches inside the products make them flexible, but they
increase the size and make it difficult for the customer to use. Dip switches
are tiny electric switches used to configure the product so it can be used for
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a variety of purposes. Using the dip switches requires unscrewing the case
of the controller, looking up the configuration information in the manual,
locating the dip switches, and making the changes using a plastic tool sup-
plied with the unit. The target costing team knew that they had to make the
product smaller and easier to use if they were going to increase customer
satisfaction; the dip-switch method of configuration makes the product larger
and more difficult to use.

The design team was concerned that, if it did not build higher levels of
flexibility into the product, the company would lose sales from systems inte-
grators and OEMs that are designing new actuators and other units requir-
ing a wider range of connectivity than can be provided with the customers’
current stated needs. They felt it would be shortsighted not to include this
additional flexibility, which is provided using the dip switches.

The compromise suggestion of providing flexibility through software
rather than dip switches would solve these problems, but raises a new prob-
lem of how to provide a simple interface with the software without making
the product larger and more complex.

The other significant issue is lead-time. The customers define short lead-
time as fewer than five days. The current processes can only meet a 10-day
lead time. The operations experts on the team feel confident that Lean
manufacturing improvements can be introduced into the value stream to
bring the lead-time down to five days or fewer.

Step 5: Determining Customer Value

The current price for the product is set at $605. The customers are looking
for a maximum price of $530, which is the price of a competitor’s product,
the next best alternative available to ECI's customer, Home Electronics. The
ECI team knew that it needed to evaluate the planned changes developed in
Step 4 in terms of the specific ways these changes would create real value
for Home Electronics compared with the competitor’s product. Figure 16.8
shows that the primary contribution to added value is derived from mak-
ing the product easier to use relative to the competitor’s product. Based on
focus group interviews conducted by Home Electronics, this alone would
increase unit retailer sale by 1000 units per month. The ECI team deter-
mined that other design changes recommended in Step 4 would have to be
performed to eliminate the competitive disadvantages posed by the competi-
tor’s product.



320 ® Practical Lean Accounting

. X Per Unit Value to ECI
Product Feature Operational Impact Revenue Impact Financial Impact
Customer
Nearest
Competitive $530.00
Product
Reliability: Eliminate
overengineered cooling system to None None None $0.00
reduce size—no customer impact
Easy to Use: Eliminate dip Competfior case of use worse Increased contribution to
switches, making it more plug None . Y. Wor Home Electronics of $200,000 $200.00
and play increase Home Electronics & per month
retailer sales by 1000 per month
Rechargeable Battery: Only
moderately important to None None None $0.00
homeowner; no short term
advantage over competitor
Small Size: Deleting bulky Competitor “small size” significantly
cooling motor necessary more acceptable to homeowner | Financial impact to customer
Controller to eliminate competitive None than ECI product. Revenue impact|  included in “Ease of Use” $0.00
disadvantage on size included in “Ease of Use”
Ease to Installation: Eliminating Woulc.l save Home El.eclrt.)mcs : :
. N . N 10 minutes installation time Competitor product meets this
dip switches and installing B . . .
N . for each of the 2134 units per specification. No incremental
easier to use software switches . h None . $0.00
L month in constraint assembly financial impact over
necessary to eliminate ECI . . .
o . operation—one third of competitor product
competitive disadvantage .
cycle time
Freed up cash flow of $960,000 at
Short Lead-Time: Lead-time of | Potential 15 days component | Home Electronics/Cost of capital
ten days better than competition inventory for Home of 18%, or 1.5% per month, is Financial impact non-
at twenty days. ECI can further Electronics. Amounts to equivalent to approximately significant to price but very $0.00
reduce lead time to five days purchases by Home $14,000 reduction in capital significant to value. Not :
through Lean initiatives over the | Electronics of approximately cost per month and increased quantified.
coming year $960,000 responsiveness to retail customers
for home automation units
TOTAL RELATIVE VALUE TO HOME ELECTRONICS $730.00

Figure 16.8 Making the product easier to use was the primary contribution to add-
ing value.

As the analysis in Figure 16.8 shows, changes that make the ECI product
easier to use would have the effect of preempting competition and adding
$200,000 to Home Electronics’ monthly income from operations, or $200
per unit. The per-unit economic value to Home Electronics was calculated
to be $730. That is the maximum amount that Home Electronics could be
expected to pay for the ECI redesigned product. But value and willingness
to pay are not the same thing. After negotiating with Home Electronics man-
agement, ECI settled on a price of $580 as the maximum amount that Home
Electronics would be willing to pay.

The sales and marketing people on the team are confident they will be
able to market this product at $580. They realize that this price will have to
be offered to all customers in order to meet the demanding competition for
home automation controllers.
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Figure 16.9 Matrix showing the correlation between the product and process fea-
tures and the product and process features.

Step 6: Evaluating Cost and Value

A matrix (Figure 16.9) is now used to show the correlation between the
product and process features and the product and process features. The
y-axis shows the product and process features. These features include physi-
cal specifications for the product, attributes of the process, and intangible
value-adding issues, such as the company’s reputation.

The relative importance of each of the features is shown in column 2.

Business processes are listed along the top (x-axis) of the matrix. The
team then assigned weightings for the business processes used to fulfill
the customer’s needs for the features. They assigned a score of 5 when
a business process contributed significantly to (was highly correlated
with) fulfilling the customer’s need—the SMT cell contributed signifi-
cantly to component density, for example. They assigned a 3 when there
was some degree of correlation—the SMT cell contributed moderately to
modular design, for example. They assigned a 1 when there was slight
correlation—quality assurance contributed somewhat to modular design,
for example.
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Along the bottom of the matrix is calculated how much value is created
by each of the business processes. This appears under the caption Customer
Value Apportioned to Process. These are calculated by multiplying the value
weighting the customer places on the need (for example, proven technol-
ogy has a weighting of 11.0 percent) by the correlation of the business pro-
cess with the customer’s need (for example, the SMT cell scores a 3—it is
moderately correlated). The 11.0 percent associated with customer needs is
multiplied by the correlation amount of 3, giving 0.33. The customer value
apportionment for the SMT cell depicted at the bottom of the matrix shows
that a score of 194 for the SMT cell represents 10.3 percent of the total
amount of value created for the customer.

You can see from the chart that the greatest customer value is created by
the business process “Design Engineering,” which provides 21.4 percent of
the value to the customer. The customers put great value on features pro-
duced by design engineering, manufacturing engineering, technical support,
and the SMT cell.

The team now has knowledge of the contribution to value of each step
in the value stream. We will examine this more fully at Step 10, where we
develop the value—cost strategy:.

Calculating the Target Costs

Having established the value of the product in the eyes of the customer, we
can move on to the calculation of costs. In principle this is simple. The cost
of the product is the value less the required profit.

Lean thinking turns almost everything on its head in comparison to
traditional thinking. A traditional company calculates costs from the bottom
upward. It blows through a bill of materials and adds up all the materials
costs. It works through the production routing to calculate the labor and
machine costs. It applies a spurious overhead percentage, and finally arrives
at the cost of the product.

In Lean thinking we take the value of the product and subtract the
amount of profit we need to make. This is a simple, straightforward, and
Lean-focused approach. The next question, of course, is “Can we make the
product at this cost?” Steps 7, 8, and 9 address these issues.

As we move from Step 6 to Step 7, we move from value to cost. The first
six steps are designed to give us insight and understanding into the value
created by our products and services for the customers we have identified.
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As we move into steps 7 through 9, we are concerned with the target costs
themselves. How much cost can be expended within the value stream to
support this product or product range?

Step 7: Calculate Overall Target Cost

At this point we should take another look at Figure 16.1, which appears

at the beginning of the chapter. This figure presents a conceptual view

of the target costing process and presents the notion of the “allowable
cost.” The allowable cost is the difference between the value (or price)
and the required profitability for the value stream. The target cost is the
cost required for the product and services over the planning period we
are addressing. Usually these are the same. They are different if the gap
between the allowable cost and the current value stream cost is too big, in
which case we will set a target cost for the product that is higher than the
allowable cost, but will be achieved in the next 12 months, for example.

The calculation of the target cost for the product and services is often sim-
ple arithmetic, but other times may require the team to work through what
is achievable in the time frame. New products usually bring issues related to
expected sales volume and still unknown production or distribution issues.
These assumptions need to be documented and taken into account.

When target costing new products, it is also common to create target
costs not only for the sales and order fulfillment processes, but also for the
product development processes. New product development is a separate
kind of value stream, although the same approach is used.

Step 8: Analyze Existing Cost by Process

Looking at Figure 16.1 again, we see that there are two ways that we can go
about bridging the gap between our current cost and the target cost. We can
redesign, or “value engineer,” the product, eliminating costly product features
that do not create value and/or creating operating improvements to eliminate
waste in the operating processes. To get a handle on which processes should
be attacked first we need to analyze the costs by process. This will form

the basis for an analysis of the cost and the value created by each process
that was analyzed in Figure 169. We learned in Chapter 9, “Value Stream
Costing,” that the proper way to view cost is from the perspective of the total
value stream. Nevertheless, from the point of view of analyzing the contribu-
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tion to value provided by each of the value stream processes, it is important
to have the perspective of the resource cost of providing that value.

Step 9: Calculate Target Costs for Major Components

Sometimes the target cost for a product needs to be broken down. If the
product is large and complex (like an automobile), then target costs are
assigned for different parts of the end product. Typically these segments of
the product are manufactured in different value streams and a target cost is
needed for each value stream. The automobile may, for example, have target
costs for the drive train, the body, the interior, etc.

The target costing team determines how much of the overall target cost
is to be assigned to each of the product’s major components. Considerable
judgment is required at this stage, and there is often unseemly lobbying by
the representatives of the value streams involved. The outcome must be the
appropriate assignment of cost to each component.

Example of Target Costing at ECI: Steps 7 through 9

You will remember from Step 5 that the marketing department at ECI deter-
mined in Figure 16.8 that after negotiations with Home Electronics the most
that could be realized from the product after the changes in design depicted
in Figure 16.7 would be $580. Having established the revised sales price, the
target costing team at ECI moved on to calculate the target costs in Step 7. In
Step 8 they will analyze the existing costs by process in preparation for formu-
lating a strategy to match the value stream costs with the overall target cost.

Step 7: Calculate Overall Target Cost

Using the diagram in Figure 16.10, the target costing team created the ana-
lytical framework shown in Table 16.2 for planning the gap between cur-
rent cost and target cost requirements and for evaluating alternative product
design and kaizen improvement strategies to meet customer target price and
achieve required profitability. As can be seen from Table 16.2 the team’s
market research had concluded that at a price to the customer of $580,

ECI would be able to maintain the volume sold at 2134 units per month.
Management set the required profit percentage to increase from 46 percent
to 57 percent, creating a cost gap of $114,888. To meet these goals materials
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« Who is the customer?
« Match customer needs to product features
« Evaluate customer satisfaction

Understand
customer needs

« Specifying customer needs
+ Determining customer value
+ Evaluating customer value

Understand
customer value

+ Calculate overall target cost
+ Analyze existing cost by process
» Calculate target costs for major components

Calculate target
costs

« Develop value vs. cost and strategy
« Identify product improvement targets
« Identify process improvement targets

Drive to
customer value

Figure 16.10 Analytical framework.

costs will have to decrease to $388,281 from $512,160 (to $182 from $240 per
unit) and conversion costs to $143,939 from $189,868 (to $67.45 from $88.97
per unit). The team’s challenge is to figure out how to eliminate the $114,888
cost gap. For the sake of simplicity the team used a proportional reduction.

The analytical framework will provide a structure for the ECI team to
evaluate the impacts on cost and profitability of various alternative strate-
gies for eliminating the gap through product design changes and operations
improvements. Through this iterative process the team can define the most
efficient approach to meeting the goals defined. It is important to note that
the team has elected to use the box score format. This format is tailored to
the target costing decision as it ensures that the strategy choice will be fea-
sible from an operating perspective. After all, an effective strategy must meet
financial as well as operating and capacity goals.

Step 8: Analyze Existing Cost by Process

The team’s first step in defining a strategy to close the target cost gap is to
analyze conversion costs by each of the major processes in the value stream.
The results of this analysis are shown in Figure 16.11. The results of this
analysis will be compared with the analysis in Figure 169 of the contribution
to customer value provided by each business process. These two sets of data
will be used in Step 10 to develop a strategy for meeting customer value and
business profitability goals.
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Step 9: Target Costs for Major Components

The target costing team at ECI did not need to break the costs of the prod-
uct down to major components, because the entire product is manufactured
within a single value stream. They did, however, work out the amount of
time required for the redesign of the product and the development of the
software. There is no additional cost for this design work because those
people are already accounted for within the value stream, and they have suf-
ficient time available to perform the necessary design work.

Driving to Customer Value

The final steps of the target costing process are the most important and the
most creative. This is where a practical strategy is put into place to bring the
value stream costs in line with the target costs. The outcome is a detailed
plan containing actions for everyone in the value stream, from sales and
marketing, to engineering, and throughout all operations. The combination
of these actions is a strategy that will create more value for the customer
and make the right level of profit for the company.

These last three steps are iterative processes (Figure 16.12). The current
costs are reviewed, plans are made to reduce the costs, the cost information
is updated, and the costs are reviewed again. This creative process continues
until the cost gap is filled.

The outworking of this action plan may take many months. It is usual
to draw a future state value stream map showing the value stream as it will
look when these changes are made and the new processes are in place. The
target costing process becomes one of the principal drivers of improvement
for the entire value stream.

Step 10: Develop Value versus Cost Strategy

In Step 6, we determined how much value was created by each of the

steps within the value stream. We already know how much cost is required
for each step. In Step 10, we contrast the costs and the value to provide a
framework for formulating a strategy for the enhancement of cost and value.
The comparison of cost and value for each process is then calculated and
analyzed. There are four generic strategies related to the combinations of
cost and value. In general, value can either be low or high relative to other
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« Who is the customer?
« Match customer needs to product features
« Evaluate customer satisfaction

Understand
customer needs

« Specifying customer needs
+ Determining customer value
« Evaluating cost value

Understand
customer value

+ Calculate overall target cost
+ Analyze existing cost by process
+ Calculate target costs for major components

Calculate target
costs

« Develop value vs. cost strategy
+ Identify product improvement targets
« Identify process improvement targets

Drive to
customer value

Figure 16.12 The last three steps brings value stream costs into line with target cost.

processes. Generally, Low Value processes would create product features
that are not valued by the customer. The customer would not pay more to
achieve them. This would also include accounting, administration, and other
business-sustaining processes. High Value processes would generally create
Performance or Excitement Features in the Kano Model described previously.
These will presumably command a premium price. Combining this catego-
rization with the relative cost of the process provides generic strategies for
each of the cost—-value combinations:

High Cost, Low Value: Eliminate product feature and the related pro-
cess steps that make the process costly.

Low Cost, Low Value, If possible, eliminate the process or feature. If
not (because it provides a basic feature), develop a less costly way to
provide it. Often this category includes administrative and accounting
functions (accounts payable, accounts receivable, information technol-
ogy, and the like) that must be performed but are not valued by the
customer. Generally, they do not result in a product redesign.

Low Cost, High Value: Build this into the customer process to make it
even more valuable and to preempt competition. Frequently this is done
by assisting the customer to incorporate proprietary product features
into the customer’s product offering, making it difficult for the customer
to switch to a competitor.
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B High Cost, High Value: Eliminate waste in the process so as to make
it Low Cost, High Value.

Using this analysis the company can develop its cost—value strategy that
will be employed to execute target costing.

Although this step can be done simply through arithmetic, the purpose
is much deeper. The team again spends time discussing how changes can
be made to add more value to the product and processes; how to reduce
costs; and how to go further than competitors in meeting customers’
needs. Often, value is added by removing unneeded features rather than
adding more.

Again, the purpose of Step 10 is to give the team another opportunity to
study, discuss, and brainstorm the value stream processes. The cost/value
analysis provides further insight into the processes and how value is created
for the customer.

Step 11: Identify Product Improvement Targets

Steps 11 and 12 of the target costing process will probably have to be
repeated several times before the total value stream cost and value stream
profit are aligned with the target cost. It is in these steps where the team
establishes a detailed and practical plan for bringing the value stream costs
in line with the target costs.

In Step 11, we evaluate the impact on product cost that will be provided
by implementing the product modifications recommended by engineering in
Figure 16.7 and evaluated by the marketing department in Figure 16.8, which
analyzed the impacts of product changes on customer value. As in all Lean
Accounting decisions, we want to look at the incremental impact on value
stream cost and profitability of creating these product design changes. These
impacts will be evaluated in the box score format presented in Table 16.2
and the amount of the target cost gap remaining to be filled by operations
improvements. Note that we are evaluating the design changes first, as these
are the changes that will have the most bearing on our ability to enhance
value to the customer.

Step 12: Identify Process Improvement Targets

After implementing the product design changes, the remainder of the gap
will have to be fulfilled by increasing volume sold (reducing the average cost
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per unit) or by performing kaizen events that will free up capacity, allowing
the redeployment of people or machines from the value stream or out of the
company.

The outcome of this step of target costing is a detailed action plan for
ongoing Lean improvement. There are six primary ways to bring value
stream conversion costs in line with the target costs:

1. Increase the sales of the value stream. As Lean improvement creates
more capacity within the value stream, more products can be made
and sold using the same resources. This is the best way to reduce value
stream costs, because more value is created with the same resources.

2. Increase revenues by increasing the value created for the customer.

3. Reduce conversion costs as a consequence of reduced material costs
through reduced scrap and rework, improved supplier processes, and
cost reductions.

4. Reduce conversion costs as a consequence of value engineering
changes in product design to improve the manufacturability of the
products and reduce costs.

5. Reduce the value stream process costs by the elimination of waste and
redeployment of freed-up resources.

6. Reduce the cost of administrative processes within the value stream or
outside the value stream.

The planned results from continuous improvement kaizen initiatives are
presented in the box score framework (Table 16.2) and the remaining gap
evaluated.

Example of Target Costing at ECI: Steps 10 through 12

The challenge facing the target costing team is to develop a practical action
plan to make significant change and improvement to the value stream that
removes at least $114,888 per month from the value stream costs. This is
what is required to bring the value stream cost in line with the target cost
and support the value required by the customer.

While many of the projects and improvements address the specific prod-
uct the team is working on, other projects improve the value stream as a
whole. It is common for target costing teams to exceed their requirement for
cost saving because the projects designed to address the costs of a specific
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ECI Product Strategies ECI Process Strategies
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Cooling Time too
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Figure 16.13 Cost-value strategies.

product also have a beneficial effect on all the other products manufactured
in the value stream.

Step 10: Develop Value versus Cost Strategy

Figure 16.13 shows the value/cost matrix for the controllers value stream.
Overall, it is clear that the engineering functions and the technical sup-
port aspects of the value stream contribute greatly to customer value. These
aspects were not generally recognized throughout the company:.

The following product features are deemed to be High Cost and Low
Value to the customer (as shown in Figure 16.7). These were also found
needing change in the engineering analysis shown in Figure 16.7 and the
Marketing Department’s analysis of value in Figure 16.8.

B Overengineered product generally

B Dip switches

B Large cooling motor

B Chip too highly rated

B Lead-time was found to be excessive and reduced delivery performance
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What ECI determined to do was reduce the size of the unit, make it
easier to use by eliminating the dip switches, and reduce the lead-time by
eliminating waste in the value stream.

The process improvement strategies called for in Figure 16.13 are to
drastically reduce the waste in the Low Value processes and to redeploy the
people freed up to other value streams or outside the company. The data for
this analysis comes from Figure 169 for process value assessment percent-
ages and Figure 16.11 for the process cost assessment percentages.

Step 11: Identify Product Improvement Targets

The target costing team set as its goal to implement the changes to the prod-
uct design identified by the marketing team in Figure 16.8, as follows:

B Make the unit easier to use and install by eliminating the dip switches
and replacing them with easier-to-use software switches.

B Make the unit more “plug and play.”

B Make the unit smaller in size by replacing the bulky cooling motor.

Figure 16.14 shows the anticipated results from these design changes.
Making the product simpler would eliminate the need for two boards
for each product, and the number of boards could be reduced to one. This

would have the effect of reducing material cost by $50 per unit, reduc-

ing overall monthly material cost by approximately $107,000. As a result

of reduced material content inventory could be reduced by approximately
$12,000. Average cost per unit would be $278.97, representing a shortfall
from the target of 29.57. Due to the reduction in estimated revenue caused
by the lowered price per unit, there is estimated to be a shortfall in achiev-
ing the target cost of approximately $63,000. The team also noted that lead
time was not reduced significantly by these changes, as it remains at 20.5
days, and the desired lead time to meet customer requirements is 4.5 days.

Step 12: Identify Process Improvement Targets

The team saw that it would have to eliminate $29.57 per product (approxi-
mately $63,108 in total cost, as shown in Figure 16.14). To accomplish

this the team established a plan to accomplish the following, shown in
Figure 16.15. The impact on the box score is shown in Figure 16.14.
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Reduce changeover time and downtime in the SMT machine.
Reduce the number of shifts for the SMT machine from two to one.
Eliminate changeover on the Hand Load machine.

Cut defects by two-thirds.

Reduce customer complaints.

Certify suppliers and eliminate supplier invoices.

The anticipated impact of the changes was to reduce the need for 175
people in the controllers value stream (Figure 16.15). It was planned to trans-
fer these people to other value streams where they were needed.

As a consequence of these planned changes the target costing team
believed that it would be able to meet the customer’s demand for higher value
at reduced price and management’s need for increased return on investment.

Summary

Target costing is a powerful tool for Lean improvement. The target costing
process integrates the entire value stream and focuses the team’s attention
on the need to drive the business from customer value. While target costing
is a set of formal tools designed to bring the team members from an under-
standing of customer value through to the development of a practical action
plan, the primary purpose of target costing is to instigate cross-functional
improvement within the value stream.

Target costing closes the loop of value stream management. It starts
with customer value. It addresses the entire value stream. It recognizes the
need to grow the business and make exceptional profits. It leads to practi-
cal, cross-functional improvement. It is a never-ending process of pursuing
perfection. Lean companies move beyond random improvement and use
target costing to instigate radical and ongoing change, aimed at increasing
customer value and making tons of money.
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Chapter 17

Expanding Value Streams
outside Our Four Walls

Up to now we have spoken of value streams as though they consist of those
activities within the four walls of our plant. But, in the broadest sense, our
value stream includes all the activities from the mining of the ore in the
ground, extracting the elemental raw materials from which product will be fab-
ricated, right through to the delivery of the product to the end-user consumer
in his or her local store, and possibly to the recycling of the product or its
materials. Our company lies somewhere within this larger value stream. In this
chapter, we will broaden our definition to include the upstream supplier and
the downstream customer of our company. The purpose will be the same as
in earlier chapters: how to add shape and definition to the measurement, man-
agement, and control of Lean value creation. Our suppliers, our customers, and
our own organization all provide value for the benefit of the ultimate customer.

The Lean Value Stream Revisited

As described eatrlier in this book, Lean thinking has five basic principles, as
shown in Figure 17.1.

Value

Lean is all about creating value for customers. This involves understanding
what the customer wants, which may be very different from the product

339
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Value Flow & Pull
Value
Stream
Empowered Perfection
People

Figure 17.1 The five basic principles of Lean thinking.

we deliver. A critical examination of value from the customer’s point of
view provides the basis for more effective product and process design.

Value Stream

Value is delivered through a value stream, which, up to now, we have
defined as all the activities performed by a Lean company to create and
deliver its product or service, from receipt of an order to delivery into the
arms of the immediate customer. Some of the activities that appear to cre-
ate value from the point of view of the individual may not create value
from the point of view of the broader value stream. For example, our
efforts to improve flow and eliminate inventories in our companies may
result in an increase in the inventories of our customers and suppliers—a
net reduction in value for the broader value stream. Looking at the broader
value stream and the entire flow will lead to more savings, better flow, and
increased value.

Flow and Pull

Lean thinking demands that work should flow smoothly and be initiated by
the pull of the customer demand. Production upstream should not com-
mence until it is requested by a downstream operation. This contradicts tra-
ditional mass production thinking, which seeks to produce in large batches
so as to create the lowest per-unit part cost. This principle applies as well
to the broader value stream: to the interface between our suppliers and
customers, where the flow within the company is often interrupted by large
distribution and receiving warehouses.



Expanding Value Streams outside Our Four Walls ® 341

Perfection

Waste can be defined as anything that interrupts the smooth flow of value
through the value stream. That should include the way the customer uses
the product in his or her value stream—how well the product works in the
customer’s value stream, and whether there is a smooth flow of the deliv-
ered product into the customer’s production. It also includes how smoothly
the supplier can respond to the demand. The goal of Lean is to create
perfect, continuous flow throughout the value stream at the pull of the
customer. We now broaden this to include the supplier and customer of the
Lean company.

Empowerment

Lean demands that there be continuous attention to maintaining flow and
eliminating waste by all employees in the value stream. To achieve this
goal, employees must be given the right information concerning flow and
waste in a timely manner. They must know how to fix the problems that
impede flow and create waste. They must be given the authority to fix the
problems and work continuously to improve the flow and eliminate waste.
The ability of Lean to free up capacity in the form of key manufacturing,
engineering, accounting systems, and other resources creates an opportu-
nity to deploy these resources to create more and more customer value.
This pursuit of perfection cannot be achieved solely through the work of
managers; all employees must be engaged and empowered to serve the
customers, create more value, eliminate waste, and increase profitabil-

ity. There is powerful new potential for radical improvement when these
empowered employees work cooperatively with their peers throughout the
larger value stream. The role of Lean outside the four walls of the plant
involves blurring the roles that normally mark the boundaries between cor-
porate entities.

A Vision of the Expanded Value Stream

The traditional value stream flow consists of a sequence of functional processes:

B Marketing to determine customer needs
B Sales to work with customer purchasing to generate an order
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B Engineering to design the product and process based on requirements
received from sales

B Purchasing to procure the materials required to produce the product to
engineering specifications

B Manufacturing to produce the product based on specifications received
from engineering

B Logistics to receive raw materials from suppliers and store and ship the
product

B Support services such as Human Resources, Accounting, and
Information Systems to provide the management and information flows
to run the value stream

The prime point of contact with customers and suppliers traditionally
is between the sales department of the supplier company and the pur-
chasing department of the customer company, as shown in Figure 17.2—
depicted for our case study company, ECI. This single point of contact
creates problems for the flow of information between customer and
supplier companies. The problem is particularly acute in flows of infor-
mation about customer needs that are filtered through the sales point of
contact before getting to the engineers, who need to know specifically
what these needs are. Even more convoluted is the case in which the key
technology resides in a supplier that is upstream of the direct point of
contact.

For ECI to overcome these information flow problems, it must view its
role in the overall value stream differently. Rather than filtering information

Electronic Electronic
Circuits/boards component product
oD on
R =
Other % 2l Other @ 2 Other
. = < . = < .

functions ] S functions 2 o functions
S =1
& &

G <t D -t <~ G+~ D+~ Eotnd « Ganered
Too many handoffs
Key technology M Customer needs

Figure 17.2 Points of contact with customers and suppliers.
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through a sales department, there needs to be a network of relationships
among suppliers and customers, to enable fast and free exchange of informa-
tion, regardless of where the people are in the value stream hierarchy. Thus,
an engineer working on the circuit supplier of BMA might play a key role in
the design of a customer’s new product. Another possibility is that customer
and supplier companies might integrate their information systems across the
companies to eliminate existing obstacles to the free flow of information.

A vision of this changing role is set out in the book, Beyond Partnership:
Strategies for Innovation and Lean Supply,! by Dr. Richard Lamming,
Professor of Purchasing and Supply Management at the School of
Management, Bath University, England. The change in role envisaged by
Professor Lamming entails a shift from arms-length relationships with suppli-
ers and customers to one of collaboration among customers and suppliers,
in order to maximize the value delivered to the end customer. The role of
any one company, as such, is less important to that end than the capabili-
ties it can provide to the end product. The resulting network of transcom-
pany capabilities becomes a virtual organization formed for the delivery
of a particular product or service. From the point of view of any company
along the value stream, its role is one of providing capabilities that add value
to the end product. This is a major shift from just delivering a product to
the next customer—supplier in the extended value stream. This change in
roles simplifies the extended value stream by eliminating duplicate func-
tions among companies and adding to its overall capability by assigning
key functions to partners that have the greatest capability to perform them.
The diagram in Figure 17.3 depicts this new relationship for ECI and its sup-
pliers and customers.

There must be collaboration among ECI, its suppliers, and its customers
in eliminating duplicate functions, improving the flow of information, and
allocating key functions to those entities having the greatest capability to
add value. Examples of this collaboration are

B Eliminating duplications

— Finished goods and raw materials inventories at supplier and customer

— Accounts payable and receivable at supplier and customer in favor of
electronic payment scheme

— Duplicate product design capability

— Duplicate information systems in favor of integration across companies

— Duplicate sales and purchasing staffs dedicated to processing orders
in favor of a relationship management role for these functions
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Figure 17.3 The new relationship for ECI and its suppliers and customers.

— Simplifying logistics by housing more key supplier assembly in cus-
tomer facilities
B Improving the flow of information through aligning functions, from cus-
tomer our company to supplier
— Customer design engineering alignment with our engineering and
our supplier’s engineering
— Customer procurement with our procurement
— Customer manufacturing with our manufacturing and with our sup-
plier’s manufacturing
— Networked information and accounting systems, such as accounts
payable and receivable
— Process engineering
B Allocating key functions to the entities having the most competence
— Identifying value added within our company, our customer, our supplier
— Identifying competencies and technologies needed
B Selecting core competence providers across the value stream

Achieving this vision entails the formation of alliances among value
stream participants that transcend the boundaries of the individual compa-
nies. Such alliances, in essence, create virtual companies that have their own
networked information flows and cultures and are staffed with dedicated
people who can move comfortably across the extended value stream.

However, the first step for our company is to determine where we add
value and cost.
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Examining Value and Cost within Our Own Company

To get at value and cost, we pick up the ECI example where we left off in
the preceding chapter. You recall that as part of its target costing exercise, the
company had defined the cost and value of each of the business processes in
its value stream. Table 17.1 ranks each process on these two dimensions.
Having recorded these rankings, we can now see what they mean and
begin to direct the allocation of functions within the extended value stream.
A useful way to look at this is shown in Figure 17.4
As we saw in the last chapter, the cost-value diagram (Figure 17.5) com-
pares the value a business process contributes versus its cost. The analy-
sis of cost and value is performed by each of the companies making up

Table 17.1 Value and Cost Rankings

Percentage
of Percentage Value
Conversion | Cost Ranking of Total Ranking
Business Process Cost (Highest =13) Value (Highest =13)

Customer Service 6.0% 5 2.7% 4

Purchasing 8.9% 10 8.2% 8

SMT Cell 18.2% 13 10.3% 10

Hand Load and Wave 14.0% 12 6.8% 7
Post

Test and Rework 11.5% 11 2.5% 2

Assemble and 6.6% 8 9.8% 9
Burn-In

Shipping 1.5% 1 0.4% 3

Quality Assurance 5.7% 4 4.4% 5

Manufacturing 6.0% 7 16.0% 12
Engineering

Accounting 6.0% 6 Not rated 1

Information Systems 4.0% 3 4.9% 6

Design Engineering 4.0% 2 21.4% 13

Technical Support 7.6% 9 12.6% il

Note: SMT, surface mount technology.
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Figure 17.4 Using value and cost rankings to direct the allocation of functions within

the extended value stream.
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Figure 17.5 Cost-value diagram.

the extended value stream alliance as the basis for determining where the
value stream processes should be performed. Value is assessed by extensive
analysis of the market, interviewing customers and suppliers, and comparing
product features with the alternatives available from competitors. For each
of the companies, then, the value stream processes are positioned on the
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cost-value framework. For each of the dimensions, a rank of 1-7 is low, and
a rank of 7-13 is high. The diagonal is the cost/value relationship at which
the relative cost and value are equal, that is, the ratio of the cost rank to

the value rank is 1. Above this line, the process adds more value than cost;
below the line the process adds more cost than value. For each company

in the extended value stream, the cost/value position of each process pro-
vides general guidance as to the role of its processing in the extended value
stream, as follows:

B Cost Low, Value High. A core competence of the company possessing
it, the process should be capitalized on by the extended value stream to
create even more value for the customer.

B Cost High, Value Low. This function provides low value and is
expensive. It should be considered for elimination through product
and/or process redesign. If it must be provided, the company should
consider simplifying the way it is provided through product design or
through elimination of waste in the manufacturing process that adds to
cost. If neither of these is possible, it should be considered for purchase
outside the value stream.

B Cost High, Value High. This positioning implies different actions
depending on whether it lies above or below the diagonal. Above the
diagonal, the process should be considered a core competence of the
evaluating company. Below it, the cost of using the evaluating company
to provide the high-value process is too high. Potentially, a member of
the value stream alliance that has this as a core competence could pro-
vide this process.

B Cost Low, Value Low. This positioning also implies differing actions
above and below the diagonal. Above it, a member of the value stream
that has the core competence should provide the process. Below it, the
process should be eliminated or outsourced. In performing the analysis
of processes in this quadrant, care must be taken to ensure that func-
tions selected for elimination or outsourcing are not critical to the value-
creating features of the product or process. Elimination of such features
could jeopardize the value of the entire product.

Having described the method, we are ready to see how it can be used in
one of the value stream companies. We will use the BMA, Inc. example to
demonstrate its use.
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For ECI, the strategy is clear. It should focus its energies on its alliance with
customers toward its value-added strengths, its product and process design,
and in its final assembly and technical support. It should seek to foster oppor-
tunities for collaborated design of value-added products, incorporating its
superior technical competence in electronic component design and assembly.
In this regard, it should seek opportunities to perform the key design func-
tions for the alliance and to create assemblies that combine components from
other suppliers with ECI's components, to eliminate customer assembly pro-
cesses by capitalizing on its strength in electronic component assembly.

To the extent that it cannot improve its processes sufficiently it should
seek to subcontract or purchase circuit boards already loaded with circuitry,
produced by suppliers whose core competence is circuit board loading,
because 40 percent of ECI’s total conversion cost is dedicated to loading
circuit boards (including the SMT Cell, Hand Load, Wave Post, and Test and
Rework operations) with a great deal of rework for off-spec boards.

It should collaborate with suppliers and/or customers to eliminate dupli-
cations and, wherever possible, get rid of accounting functions altogether by
eliminating the need for transactions. ECI should also investigate outsourcing
its accounting functions. Furthermore, it should collaborate with suppliers
and customers to eliminate duplications in functions and obstacles to infor-
mation flow in Shipping/Receiving, Information Systems, Quality Assurance,
Purchasing, and Customer Service.

There are enormous savings and benefits when each of the parties to
the supplier—customer value stream alliance performs a similar analysis and
they work together to create the highest value for end customers of the
extended value stream.

Example of Effective Value Stream Expansion

The Superior Meter Company is a supplier of speedometers to a supplier
of automobile interiors. Superior found itself with free capacity after having
successfully completed an initial Lean program in its manufacturing facil-
ity. It decided to explore how it could increase the value delivered to its
customer by expanding the definition of how it created value to include the
complete interior dashboard assembly, and thereby employ the free capacity.
At the time there were several suppliers to the customer, each requiring
the expenditure of resources in logistics and storage, planning, scheduling,
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transportation, fabrication, and accounting and administration. Figure 17.6
shows the current-state map of the customer’s manufacturing process.

To execute its strategy, Superior Meters created a joint project with its
customer to maximize the value that the extended value stream created,
including the two companies. They formed a joint project team comprised
of representatives from the customer’s purchasing, quality, manufacturing,
scheduling, materials, shipping, receiving, and manufacturing engineering
departments and from Superior’s manufacturing, finance, process engineer-
ing, sales, and marketing departments. Their charter was to research the
following questions related to the extended value stream:

Where do the core competencies lie?

Where are the duplicate activities?

Where is the inventory?

Where are the fixed assets?

Where are the duplicate information systems?
Where are the obstacles to the information flows?

The objective of the team was to identify potential improvements to the
value stream efficiency. Examples of improvements sought are

Reduced packaging materials

Reduced number of inventory items

Reduced supplier lead times

Reduced transaction costs

Reduced scrap and rework

Increased flow of the interiors production process
Improved financial returns on assets employed

The team concluded that significant savings could be achieved by reduc-
ing the number of suppliers from seven to four, using Superior to assemble
the purchased dashboard housing, tachometer, miscellaneous gauges, wiring
harnesses, and speedometer into an entire dashboard. This assembly would
proceed directly into the automobile interior assembly process. This solution
is shown in Figure 17.7.

These improvements would have the effect of eliminating Dashboard
Assembly from the customer’s production operation. This would eliminate
the frequent rework and scrap problems that the customer was experiencing
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Figure 17.7 The solution map.

in this operation and would thereby improve the flow through the process.
Superior now delivers the fully assembled dashboards directly to the Interior
Assembly cell of the Auto Interiors Company. The dashboard kits are pulled
every day from Superior using kanban cards to replenish the line-side super-
market adjacent to the cell.
The study showed that there were indeed significant savings to be achieved:

Reduced inventory costs
Reduced purchase order costs
Reduced scrap
Reduced tooling expense
Reduced supplies
Reduced people cost
Reduced production equipment
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B Reduced transportation costs

B Eliminated shortages

B Increased on-time delivery to the customer

B Significantly reduced customer returns and complaints

Superior and the customer agreed to divide the annual savings on an
equitable basis. They planned to explore future value improvements:

B Superior delivers the dashboard assemblies in production sequence
each day to fill the end customer’s orders. This will largely eliminate the
cell supermarket of dashboard Kkits.

B Superior not only can deliver the dashboard assembly directly to the
customer’s assembly cell, but can also install it on site.

B Extend the value improvements further upstream into the supply chain.

The experience of Superior demonstrates the possibilities for even a
minor supplier to contribute significant value, even in slow economic condi-
tions, by identifying its unique competence and deploying its free capacity
to the benefit of its customer.

Summary

This chapter explored the process of creating value outside the Lean com-
pany by extending the definition of the value stream. As organizations
mature into Lean enterprises, their view of the value stream extends beyond
their own four walls. They create close, cooperative relationships with their
suppliers, their customers, and other third-party partners. These relationships
lead to closer peer-to-peer communication throughout the value stream,
leading to the elimination of waste, improved flow, and increased customer
value.

We have shown that by drawing macro value stream maps we can iden-
tify where cost and value are created in a company, supplier, and customer.
By working together, significant improvements and savings can be made in
total value stream and product flow, which eliminates duplications of inven-
tories and functions, and obstacles to information flow between companies,
and employs value stream resources to their highest value in the production,
design, logistics, and administrative processes.
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The Lean Accounting Diagnostic

In Chapter 2, we introduced the concept of the maturity path to Lean
Accounting. The subsequent chapters presented the methods of Lean
Accounting that were introduced in the earlier chapters. What remains to
be discussed is how to get started on the Lean Accounting journey. This
entails assessing where on the maturity path the company’s accounting
and control processes currently lie and developing the steps for proceeding
forward from that point. What is needed is a diagnostic tool. This chapter
deals with just such a tool, which has been tailored to the needs of com-
panies that want to know where they currently are on the Lean Accounting
maturity path.

The Maturity Path Revisited

The path to Lean Accounting parallels the path to Lean manufactur-
ing. Figure 18.1 shows this progression proceeding in step with Lean
manufacturing.

This progression was discussed in some detail in Chapter 2, and the
details of each of these three stages have been the subject of the earlier
chapters of this book. The important questions are

1. For each of the areas of finance and accounting, where do we

stand now?
2. Given where we are now, where do we want to go?
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Pilot Lean Lean manufacturing Lean throughout
production cells widespread company & partners
Piloting Management by Lean
Lean cells value stream enterprise

Figure 18.1 The path to Lean Accounting parallels the path to Lean manufacturing.

3. What are the steps that need to be taken to progress from where we are
now to where we want to be?

This format provides a structured diagnostic approach to addressing these
questions, gauging where each aspect of finance and accounting currently is
along the spectrum from traditional to Lean business management.

Overview of the Diagnostic Tool

The first thing to do in starting your Lean Accounting journey is to create a
plan. You will want to chart an overall course that will enable a progression
along the maturity path to Lean Business Management.

As shown in Figure 18.2, the first step in creating this plan is to baseline
where you currently are. The best way to work out this information is to
employ a diagnostic tool that covers all these areas. Based on the results
of the diagnosis, you may find that the company is ready to jump ahead in
some areas, whereas in others it needs to start at the very beginning. The
diagnostic divides the maturity path into four stages:

Piloting
lean cells
Basehr'le Manage by
analysis value stream
Diagnostic
L Lean. -
enterprise

Figure 18.2 The first step in creating a Lean Accounting plan is to baseline where
you currently are.
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Table 18.1 Stage 2: Changes to Implement Once Started with Lean Manufacturing

e New cell level performance measurements and targets

e Calculate financial benefits of Lean improvements

e Eliminate cell operational transactions through backflushing (labor and materials)
e Eliminate variance reports

e |dentify value streams

Provide clear goals and objectives

e Drivers of performance and cost Root causes

e Eliminate waste from financial accounting processes

Stage 1: Traditional — A company that has made no progress in imple-
menting Lean Accounting. Some companies, as a matter of good busi-
ness practice, have made the changes in their accounting and control
processes that move them beyond the traditional level. However, com-
panies that are just starting out with Lean manufacturing usually find
that they rate themselves in the traditional stage in most categories.

Stage 2: Piloting Lean Cells — A company that is just getting started with
Lean manufacturing can begin to implement the changes that are sum-
marized in Table 18.1. This is possible when the company has success-
ful pilot Lean cells in place and has conducted extensive training in
Lean manufacturing principles.

Stage 3: Managing by Value Stream — A company that has implemented
pull systems in the factory and has created value streams to link the
individual cells of Stage 2 can begin to think about managing the com-
pany by value stream. This is characterized by the changes listed in
Table 18.2.

Table 18.2 Stage 3: Changes to Implement Once Pull Systems Are in Place and
Value Streams Have Been Created Linking the Individual Cells of Stage 2

¢ Integrated performance measurements at value streams and strategy of corporate
levels

e Direct costing with features and characteristics replaces standard costing

¢ Performance measurements and value stream cost analysis drive continuous
improvement

* Expand value stream cost analysis
* Assess and track performance and cost improvements of Lean projects

e Value stream cost analysis linked to sales and operations planning
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Table 18.3 Stage 4: Changes to Implement Once Lean Value Is in Place

e Target costing driven from the voice of the customer linked to features and
characteristics

e Target costing drives product and process design and improvement
¢ Profound cooperation with suppliers and customers

e Extend value stream analysis outside the company to suppliers, customers, and
partners

e Automate routine bookkeeping activities

* Many part numbers expensed and not tracked

The value stream management step is a major leap for many compa-
nies and enables them to eliminate many of the transactions required
by traditional companies to manage their production process.

Stage 4: Lean Enterprise — Companies have Lean value streams in place
and they function as the core of the strategic business system. The next
step entails extending these value streams beyond the corporate limits
and into suppliers and customers. Target costing is an important tool for
companies in this stage.

These four stages of the Lean Accounting maturity path mark milestones
along the path to maturity in each of the major areas of accounting control
encompassed by Lean Accounting. These milestones are characterized by
narrative descriptions in the diagnostic (two descriptions for each stage) that
make up eight discrete gradients for each diagnostic area.

Each of these areas traces the progression from complexity to simplic-
ity in accounting and control, relying increasingly on the visual control
and simplicity of the production and information flow afforded by Lean
manufacturing, in place of the transactions-intensive control processes of
the traditional manufacturer. The goals in each of these areas demonstrate
the following:

B Financial Accounting - shifting from highly transaction-oriented
processes with considerable auditing control to processes with minimal
transactions and control built into the structure of the process itself.

B Operational Accounting - shifting from multiple postings of labor and
materials tracked through the production process to reliance on visual
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Table 18.4 The Diagnostic Areas of Lean Accounting

Accounts payable and procurements

Accounts receivable

Financial Accounting
Authorizations and sign-offs

Month-end

Material costs

Labor and overhead costs

Operational Accounting
Inventory tracking

Product costing

Alignment of company strategy and Lean goals

Performance measures

Management Accounting
Budgeting and planning

Managing product profitability

Role of finance people

Support for Lean Continuous improvement

Transformation Empowerment and learning

Financial benefits of Lean changes

Value stream organization

Business Management Customer value and target costing

Rewards and recognition

controls, low and level inventories, and short lead times afforded by
Lean manufacturing to provide the control.

B Management Accounting - shifting from a historical/results-based ori-
entation to performance measurement and control to one based on pre-
dictive and causal-based measures, from departmental to value stream,
and from cost-based to value-based orientations.

B Support for the Lean Transformation - shifting the financial profes-
sionals and financial reports from a results orientation to integral sup-
porters of the Lean effort in guiding improvement initiatives, disclosing
waste and benefits of Lean, and in providing real-time information that
is actionable by the operations team.
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B Lean Business Management — shifting from a functional organization
to a value stream organization and an approach to decision making that
measures the contribution to customer value as the primary criteria.

Thus, the diagnostic assessment provides a comprehensive view of the
alignment of the control processes with Lean at each stage of the Lean
journey.

Working with the Diagnostic Tool

A copy of the tool is provided on the accompanying CD with this book. The
format of each assessment area is shown in Table 18.5.

For each area there are four statements—one for each of the stages of the
maturity path. Place an X in the space provided for the statement that most
closely describes where the company currently is, with respect to that Lean

Table 18.5 Accounting, Control, and Measurement Questionnaire
INSTRUCTIONS

1. Read all four statements carefully—the left-hand statement defines 1-2 on the
scale; the second statement covers the 3—4 range on the scale; the third covers 5-6;
and the right-hand statement covers 7-8 on the scale. Please note: the statements
and the numerical ratings do not precisely align. Some judgment is needed.

2. Honestly evaluate the current position of your organization in terms of the four
statements by marking an X (one of 1, 2, 3, 4, 5, 6, 7, 8) over the number that best
represents your current position. If you are using a computer, change the
number you choose to X in the “current” row. If you are doing this analysis
manually, write the number that corresponds to your choice under “current” at
the right.

3. Decide where you would like your organization realistically to be in the
foreseeable future by marking an O on the scale (one of 1, 2, 3, 4,5, 6, 7, 8). This
goal should be challenging yet realistic. If you are using a computer, change the
number you choose to O in the “future” row. If you are doing this analysis
manually, write the number that corresponds to your choice under “future” at
the right.

To illustrate this and the previous points, the following diagram shows a typical and
valid response:

Current 1 2 X 4 5 6 7 8

Future 1 2 3 4 (0] 6 7 8
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Lean Accounting Diagnostic

-=- Current state

Accounts payable & procurement -+ Future state

Managing product profitability [ Alignment of company strategy & Lean goals

Budgeting & planning Performance measures

Figure 18.3 Radar chart depiction of questionnaire results.

Accounting area. Place an O for the statement that most clearly describes
where the company would like to be in the foreseeable future.

The overall questionnaire results can be summarized visually in a radar
chart depiction, shown in Figure 18.3. Such a depiction provides a Lean
team with a basis for developing an action plan that will help it reach the
desired future state of Lean Accounting.

Summary

This chapter provided an overview in the use of the Lean Accounting
diagnostic tool, a copy of which is provided on the accompanying CD. It

is recommended that the tool be employed at the beginning of the Lean
Accounting journey, and that it be updated to reflect changes as improve-
ments are made. In this way, this tool will become a living document in the
management of the transformation to a Lean Accounting control world.






Chapter 19

Performance Measurement
Linkage Chart

In Chapters 3 and 8, we described a set of measurements for a starter set
for Lean manufacturers. These were presented at the cell, value stream, and
plant levels as examples of the type of measures that support Lean goals
and that many Lean companies have found helpful in sustaining their Lean
programs. We do not claim that these are the best or only measurements.
The term “starter set” implies that the company will modify the measure-
ments to suit its unique circumstances. In this chapter, we develop a method
and rationale for tailoring these measures.

The chapter focuses on the following general topics:

B The performance measurement framework
B Creating the performance measurement starter set
B Steps for developing performance measurements in your company

The Performance Measurement Framework

As we have stated repeatedly, existing measurements and control processes do
not work in a Lean environment. To discover what should be measured requires
thought about the process of measurement and control, defining the characteris-
tic of a good measure, and developing a set of principles that can be translated
into a framework. This framework can then be applied to any situation in which
measurements need to be defined. This section lays out that framework.
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Key Questions about Measurement and Control

To be useful, our framework must assist in answering the questions listed in
Figure 19.1.
The questions themselves are

B What to measure?
B How often to measure?
B How to control?

What to Measure?

Measures are needed to monitor the performance of a system related to
expectations. Therefore, we can state as a general rule of thumb that the
purpose of a measure is to monitor performance compared to some specific
goal set for the system. A goal should state the specific result and time frame
desired. An example of such a goal would be “I plan to lose 10 pounds in
two months.” This is a good goal because it states specifically what must

be done and when. We could also posit secondary goals, “... to lose five
pounds in one month,” “... to lose 1.25 pounds by the end of the week,” and
so on. A measurement shows the extent to which a goal has been achieved.
If you tell me what I am to do and by when, then I can establish a measure
to determine whether I have achieved that goal.

Lean organizations operate in teams. They do not operate as individu-
als. Our measurements should focus on the success of the team at attain-
ing its goals. The relevant teams making up a Lean organization are value
streams and cells. However, we have not fully defined what should be

Key Questions

« Strategic, value stream, cell goals

What to measure ———— > .
+ Drivers of performance

« Speed of change

How often to measure ——— .
« System response time to change

+ Need for rapid response

_—> .
How to control - System response time to change

Figure 19.1 Key questions.
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measured because we have not defined what the organization is trying
to achieve. This is set forth in the strategy of the enterprise within which
the Lean structure operates. The strategy dictates the direction of the
organization. It defines all subordinate goals and measures. For example,
a strategy might define an overall growth in sales and market share dur-
ing the coming year by sales of new products to existing customers. This
strategy would then define the goals of each value stream and cell within
that company.

However, for a goal to be achieved, it is not sufficient to simply moni-
tor the extent to which it has been attained. Every team must be success-
ful in its goal if the overall strategy is to be attained; just as in the army,
every unit must reach its objective if the overall mission is to be success-
ful. To follow our example of the weight-loss scenario, if I want to be
assured of losing the 10 pounds in two months, I must then define what
has to happen to enable me to lose the weight. The resultant factors are
what we call the drivers of performance. In this case the driver of weight
loss is caloric intake minus calories burned. The resulting difference
determines the amount and rapidity of the weight loss, and the factors
critical to success are diet and exercise. If I am to lose the 10 pounds, I
must institute these disciplines in my daily schedule sufficient to achieve
my weight-loss goal. It might be that I decide that such a program would
constitute, for example, running three miles a day on the treadmill and
limiting my intake to 1500 calories per day. These are called critical suc-
cess factors. They are the drivers of the achievement of my weight loss
goal, and they must be measured regularly (in this case, daily) to ensure
achievement of the overall goal. So we need to measure both the results
(the weight loss) and the drivers, or causes, of that weight loss if we want
to ensure attainment of our goals. In this case, we can check our weight
weekly to answer the question, “How are we doing?” We measure exer-
cise and caloric intake every day: Did we run three miles this day? Did we
consume fewer than 1500 calories? Then, if we see we are not on track to
our goal, we change our program: perhaps more exercise, perhaps fewer
calories, perhaps both.

Figure 19.2 illustrates exactly what we have described above: a causal-
based measurement process that defines both the measures of desired
results and the causes or determinants of those results.

Now we will turn to the second important question, how often
to measure.
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Inputs Results
Process

Y

Control/cause |«

Figure 19.2 Causal-based measurement process.

How Often to Measure?

To deal with this issue we need to refer to Figure 19.2. The frequency of
measurement is determined by the characteristics of the process that we
want to control and goals for those characteristics. If, for example, the
desire is to control the quality of units produced by a production process
within very tight tolerances, we will need to monitor the conformance of
produced units to specifications very frequently, perhaps every second,
and then modify production controls to maintain the quality within tol-
erance limits. If, on the other hand, our goal is to identify the effective-
ness of the system as the basis for identifying root causes of problems
and introducing structural change, a longer period, perhaps a week, will
be better in order to have a long enough period to identify systemic, as
opposed to random, variation. If the variation is due to random causes,
then we do not need to pay attention to it, but if it is caused by a problem
in the process (a systemic error), then we should initiate a project to get at
the root causes of the problem and fix it.

So, the determinants of measurement frequency will be

B The speed of system change: how rapidly the system needs to change
to adapt to changing conditions. The more rapid the change, the more
frequent the measurement.

B The system response time to change: how long it takes for a change in
process to be reflected in process performance. For example, a system
design change takes longer to be reflected in performance than a pro-
grammed change in production tolerances.

The third important question in designing performance measures is
deciding how to control the process.
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How to Control?

As we have previously alluded to, there is a large difference between pro-
cess measurement and process control. Ineffective measurement processes
are often due to a misunderstanding of this difference and the belief that
measurement in itself is control. The control methods used will be deter-
mined by the same factors that govern the frequency of measurement—
the need for rapid response and the system response time. Obviously, if
the goal is to control an automated process within Six-Sigma tolerance,
automated controls will be required. The day-by-the-hour control of the
rate of production for a manufacturing cell can be tracked using manual
charts and policies, giving the cell team the latitude to make process
changes to increase or decrease the rate of production as required to
meet the takt production rate.

The Shift in Focus

The parameters of the measurement system defined previously represent a
shift in focus from traditional measurement employed by traditional account-
ing-based measurement. The nature of this shift is shown in Figure 19.3.

To be effective, measurement must shift from the traditional historical
orientation, which looks only at results and then analyzes the causes of
those results, to identifying the causes of desired performance beforehand
and designing the measurement and control processes that maintain these
causes, within prescribed limits. This new focus, then, identifies goals and
links those goals to the critical factors required to achieve them. It does
this at each level of the organization. For a Lean company, this means at
the plant, value stream, and cell levels. This, of course, applies equally to
the company as a whole and to both the production and the nonproduc-
tion processes.

Looking at the past Looking to the future

LEAN
Understanding causes Performance

Measurement

. Traditional
Recording results

Financial
Reporting

Figure 19.3 Shift in focus.
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The Linkage Analysis Framework

The shift from a historical-results approach to a future-oriented causal-measure-
ment focus alters the orientation of measurement in some quite profound ways:

B Measurement now focuses on the goals of the organization and the
direction that the organization intends to take in the future.

B Measurement now focuses on the few factors that are critical for attain-
ing those objectives. These few factors are referred to as “critical suc-
cess factors,” or CSFs, and they represent what the organization must do
extremely well if the goals are to be achieved.

By defining this linkage between goals and critical success factors, senior
management can embed its policies into every level of the organization, so
that every person will be motivated toward behavior that is congruent with
these policies.

The resulting framework is a set of linked strategies, goals, and measures
at the plant, value stream, and cell/process levels that set the direction and
motivate the performance of the entire organization toward the attainment
of the aims of the company. The diagram in Figure 19.4 portrays the way
such a linkage is worked out in a Lean organization.

This linkage framework will be employed to define performance mea-
sures for the Lean organization. The remainder of the chapter describes how
this framework was used in defining the Starter Set of Lean Measurements

Strategic Strategic Value Stream  Value Stream Cell CSF Cell Goal/ Cell
Objectives Measure Goal/Target Measure Target Measure
Set the Measures the Specific value  Measures the The specific Specific cell Measures the
direction for attainment of stream results  attainment of Lean cell results that attainment of

the value strategic that need to value stream initiatives that  peed to be cell goals/
stream objectives be attained goals/targets need to be stiined (@ targets
s e to achieve accomplished b oo
strategic to achieve the
product/ o stream goals/
: 1 objectives value stream target
market goals argets
E . goals/targets g
Specific target )
Determine Specific target
financial goals Specific time o
. Specific time
for achieve- X
Determine for achieve-
ment
resource goals ment

Figure 19.4 Linked framework of strategies, goals, and measures at the plant, value
stream, and cell/process levels in a Lean organization.
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described in Chapters 3 and 8. Next, we will provide step-by-step guidance
for creating a set of performance measures for your own firm.

Creating the Performance Measurement Starter Set

To summarize:

B Performance measurements start with the company’s strategy, objec-
tives, and goals.

B The success of the measurements is determined by how well they moti-
vate people throughout the organization toward its strategic objectives
and goals.

B Strategic issues—those things that must be done very well to
achieve the overall strategy of the organization—are related to value
stream goals.

B Strategic goals are related to value stream goals through value stream
critical success factors. Companies frequently omit value stream critical
success factors when the focus of the analysis is on operations. If the
focus is strategic, then critical success factors should be defined for the
value streams.

B Value stream goals are related to cells and processes within the value
streams by critical success factors.

As we are dealing with a Lean organization, it is important to reiterate
the principles of Lean because they define what must be done very well in
order to achieve the company’s Lean strategy.

Lean Principles

Whether or not it has explicitly done so, a company undertaking the Lean
journey has adopted the set of Lean principles depicted in Figure 19.5 as its
operating strategy.

Following are the principles of Lean thinking that must be reflected in the
performance measurements:

B Value: Lean starts with a precise definition of what constitutes value
from the customer’s point of view in terms of the product features and
characteristics that are valued by the customer.
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Value Flow & Pull
Value
Stream
Empowered Perfection
People

Figure 19.5 Lean principles.

B Value Stream: the sequence of processes through which a product
is transformed from raw material to delivery at the customer’s site.
Normally a value stream is defined by a group of related products that
employ the same production processes.

B Flow and Pull: the production process is designed to maximize the
flow of the product through the value stream, initiated by the pull of
customer demand.

B Perfection: defined as 100 percent quality flowing in unbroken flow
at the pull of the customer. Stated another way, anything that interrupts
the flow to the customer results in less than perfection.

B Empowerment: the system of measurements and controls that provides
each employee with the information and authority to take the necessary
action at the time it is required.

The measurement framework for a Lean company, therefore, will mea-
sure and control the extent to which a value stream achieves the critical
success factors of value, flow and pull, and perfection. The measure-
ments and controls themselves must empower the employees to achieve
these factors.

The Linkage Chart Developed

Figure 19.6 depicts how the framework elements are linked from Strategic
Objectives to Cell Measures for a typical manufacturing value stream.

In fact, this chart was developed at a real company. Note that it is com-
mon for measures and critical success factors to be linked to more than one
goal/measure. The linkage chart you develop for your company is likely to
look like Figure 19.6 in this respect.
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Value Stream Cell/Process
Strategic Issues Strategic Measures Measures Measures
Increase cash flow | Sales growth Sales per person Day-by-the-Hour
Increase salesand | EBITDA On-time delivery production
market share Inventory days Dock-to-dock time WIP-to-SWIP
Continuous On-time delivery First Time Through First Time Through
improvement : :
P Customer Average cost per unit | OPeration equipment
culture Satisfacti effectiveness
atistaction AR days outstanding
Sales per employee

Figure 19.7 Starter set.

The Resulting Measurement Set

The linkage chart resulted in the starter set shown in Figure 19.7. For
the purpose of this explanation, only the primary measures are shown
in Figure 19.7. The complete list of primary and secondary measures is
described fully in Chapters 3 and 8.

Steps for Developing Performance
Measures in Your Company

This section lays out the steps for creating your own starter set for your
company. This methodology applies equally well for all companies in all
industries. The steps are listed in Table 19.1. Each of these steps will be
described in the remainder of this chapter.

The template, shown in Table 19.2, works very well with Lean companies.
You can blow it up into a laminated wall chart and it will serve as a great
working document for the team.

Let us look at the steps. We have divided them into three sections dealing
with strategy, value stream, and cell.

Articulating Strategy

The first step is to get the company’s strategy straight. Some companies have
a clearly defined and coherent business strategy. Other companies do a poor
job of articulating their goals, which involves answering questions such as
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Table 19.1 Steps for Developing Performance Measures

¢ Define the cells and processes within the value stream.
e List the value stream measurements that are relevant to each production cell.
e List the critical success factors for that cell.
What must we be very good at to achieve these goals?
e List the goals of the cell.
* Draw the linkage diagram.
e Create a list of measurements for the production cells.

Remember these measurements are used to enable the cell team to achieve today
what is expected of them.

e Prune your list down to the vital few.

e Complete the linkage diagram.

e If necessary, split the list into primary and support measurements.

Table 19.2 Value Stream Template

Value Stream

Strategic Value Value Value Cell/ Cell/ Cell/
8 — Stream = Stream = stream = process —> process —y process
Goal
CSF Goal measure CSF goal measure

B How do they plan to grow—which products, which markets?
B What are the specific financial targets for sales, cash flow, and earnings?
B When do they want to achieve these targets?

If your company’s strategy is clearly defined, use it for the Performance
Measurement Linkage Chart. If not, have the team document the strategy
that is revealed by the company’s actions. It is not our role to define the
strategy, but merely to document the strategy inherent within the daily
actions and decisions of the company’s executives. It is best to verify these
strategies with the company’s leadership team.

Table 19.3 provides some things that you will want to think about as you
define your corporate strategy.



372 ®m  Practical Lean Accounting

Table 19.3 Articulating Your Corporate Strategy

* Write down the company’s (or the group’s) business strategy.
e List the important strategic issues relating to Lean manufacturing in your division.
e List (or define) the relevant strategic objectives for your division.

e List (or define) the relevant strategic goals for your division.

Linking to Value Stream

Next, define the value stream you want to measure. Another name for a
value stream is a product group. So, Step 2 is to define the value stream.
Table 19.4 provides some of the things you should pay attention to, including
defining the flow in terms of a value stream map.

Now that you have defined the value stream, it is time to pull your
team together to define the value stream measurements. This will entail, as
Table 195 states, listing the strategic goals that relate to your value stream,
creating CSFs for the value stream to achieve those goals, and linking the
CSFs to goals for the value stream.

Finally, you should create a set of performance measures related to those
goals and then link the strategic goals, CSFs, and value stream goals and
measures on the linkage chart template. Here is where the laminated tem-
plate will come in handy as you, through trial and error, create the linkage
chart that says what you want it to say. Remember, the goal of the value
stream measurements is to measure the effectiveness of the value stream in
fulfilling its CSFs, and these CSFs are driven by the principles of Lean.

Before you go on to develop the cell-level measures, take a few minutes
to compare your value stream measures with your existing measures. It is

Table 19.4 Define the Value Stream

e List the value streams within your business unit.
Grouping product families together by similarity of flow.
e Select a primary value stream on which to work.
¢ Define the steps in the flow for the value stream.
Remember the value stream extends outside the manufacturing process.
* Draw a map of the value stream.
e Discuss where the value streams overlap with each other.

How can we overcome this confusion?
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Table 19.5 Define the Value Stream Measurements

e List the strategic objectives and goals that relate to the value stream you have
chosen.

e Define the critical success factors within the value stream related to these
strategy goals/objectives.

What must we be very good at to achieve these goals?

e Define the goals of the value stream.

* Draw the linkage diagram.

e Create a list of the performance measurements that support these goals.
Try to “think outside the box.”
Ignore your current measurements at this time.

Remember these measurements are primarily focused on continuous
improvement of the value stream.

e Prune your list down to the vital few.

* Add to the linkage diagram.

likely these new measures will be more focused and relevant to achieving
the strategy of the company than the existing (plant-level) measures.

In most cases, fewer measurements are required. Most companies mea-
sure too many things and create confusion rather than insight. The primary
value stream measurements should be restricted to between five and seven
measurements. If you have fewer than five, you probably have not included
all the relevant issues. If you have more than seven, you are (almost cer-
tainly) losing focus and therefore confusing the team members with conflict-
ing objectives.

Now that you have evaluated the new measurements, it is time to create
the cell- or process-level measures.

Production Cell or Process Measures

We will look at this from the perspectives of both cell- and process-level
measures.

For cell-level measures, the procedure followed is exactly the same as for
the value stream measures. These are listed in Table 19.6.

Create the linkages for these critical success factors, goals, and measures.
If there are nonproduction processes, perform the same analysis for these,
as described in Table 19.7, and update the linkage chart. In cases where
production and nonproduction processes in a value stream have different
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Table 19.6 Step 4—Creating Prodution Cell Measures

¢ Define the cells and processes within the value stream.
e List the value stream measurements that are relevant to each production cell.
e List the critical success factors for that cell.
What must we be very good at to achieve these goals?
e List the goals of the cell.
e Draw the linkage diagram.
e Create a list of measurements for the production cells.

Remember these measurements are used to enable the cell team to achieve today
what is expected of them.

e Prune your list down to the vital few.

e Complete the linkage diagram.

e If necessary, split the list into primary and support measurements.

Table 19.7 Define Nonproduction Processes

e List the value stream measurements that are relevant to each process.
e List the critical success factors for that process.
What must we be very good at to achieve these goals?
e List the goals of the process.
® Draw the linkage diagram.
e Create a list of measurements for the process.
e Prune your list down to the vital few.

e Complete the linkage diagram.

e If necessary, split the list into primary and support measurements.

CSFs and goals, you may find it helpful to use the forms provided on the CD
accompanying this book in place of a single template. One template will not
handle the complexity imposed by the multiple goals. Once again, compare

the new measurements with the existing ones for the operations units.

Implementation Considerations

Review all the measurements and linkages to test the logic. Redraw the link-
ages as appropriate. Eliminate measures that duplicate linkages to goals and
CSFs. The goal is to reduce the number of measures to a minimum.

Then define each of the measures:
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B How will they be calculated?

B Form where will the data come?

B Can the data be easily obtained? (If it is difficult to obtain, it is not a
good measure.)

B How often do we need to measure?

B How will the measure be presented?

B Who is accountable for the measured results?

B Who is responsible for collecting the data and reporting the results?

Finally, you should review and update the linkage chart periodically, par-
ticularly when the business strategy changes.

Summary

This chapter presented a performance measurement framework that repre-
sents a shift in focus from traditional measurement, from historical results,
to future-oriented causal orientation. This framework was then demon-
strated by showing how it was used to develop the starter set of measures
described in Chapters 3 and 8 of this book. Finally, a step-by-step process
was presented for developing a set of measures tailored to your company.






Chapter 20

Transaction Elimination
Maturity Path Table

In Chapters 5, 6, 12, and 14, we discussed how to eliminate transactions
from a Lean company’s business processes. All transactions are wasteful and
time-consuming, and eliminating them relentlessly is very important in Lean
Accounting, especially in the beginning. Transactions, however, are used in
Lean Accounting. Transaction-based tracking systems are used to maintain
operational and financial control of the organization when those processes
are unstable and likely to go out of control.

We are not advocating the cavalier elimination of transactions merely
because they are wasteful. Transactions should be eliminated only when the
need for those transactions has been eliminated. The changes and improve-
ments made as Lean manufacturing is introduced bring a company’s pro-
cesses under control. Such methods as short cycle times, kanban pull, cell
performance measurements, value stream performance measurements, and
visual management work together to bring processes under control. As the
processes come under control, the need for the transactions is eliminated. At
this point the transactions can be eliminated.

In Chapter 5, we discussed the circumstances under which transactions
can be eliminated by introducing the approach in which we ask what must
be in place in Lean manufacturing that will ensure good, or better, control of
these processes? In order to eliminate transactions, we need to decide what
must be present in our current processes to show that those transactions
are no longer necessary. The Transaction Elimination Maturity Path Table is
designed to answer these questions in advance of the changes being made.

377
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If we can describe in advance the Lean manufacturing changes that will
bring the processes under control, then we can create a planned and orderly
move away from the complex, wasteful transaction-based control systems to
Lean methods.

How to Use the Maturity Path Table

The first two pages of a typical maturity path table are shown in
Figures 20.1 and 20.2.

These pages describe the progress the company has made, or expects to
make in the foreseeable future, with Lean manufacturing. Each page of the
table contains five rows that describe different aspects of Lean manufactur-
ing, including such issues as inventory levels, kanban pull, standardized
work, visual systems, and so on. The columns show the company’s progress
with Lean manufacturing. The first column shows the company “Making a
Start with Lean,” then proceeds through the columns, ending with the fifth
column, which describes the Lean Enterprise.

There are four steps to the development of a Transaction Elimination
Maturity Path Table:

1. Develop a Lean manufacturing maturity path (pages 1 and 2 of the
Transaction Elimination Table).

2. Assess the company’s current level of maturity with Lean
manufacturing.

3. Establish which transactions can be eliminated at each level on the
Lean manufacturing maturity path. This is page 3 of the Transaction
Elimination Maturity Path Table (Figure 20.3).

4. Develop a detailed action plan to move from the current state to the
future state by eliminating the transactions and systems shown on page
3 of the Maturity Path Table (Figure 20.3).

Step 1: Describing the Lean Manufacturing Maturity Path

The first step in using the Maturity Path Table is to describe what aspects
of Lean manufacturing are introduced as the company progresses from
“Making a Start with Lean” through to “Lean Enterprise.” There are no right
answers with this process. The Lean Accounting Implementation Team
must review each aspect of the Lean maturity path and define what it
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expects to see at each of the five steps, for each of the 10 aspects of Lean
manufacturing.

In reality, most companies do have other tables showing these kinds of
maturity path progressions. These tables are used to establish the implemen-
tation plan for Lean manufacturing throughout the organization. Lean assess-
ment tools seek to give a picture of what Lean manufacturing will look like
at each stage of the implementation process. These tools can be used to
develop a Transaction Elimination Maturity Path Table that is in line with the
company’s approach to Lean manufacturing.

Step 2: Assessing Lean Manufacturing Progress

In Step 2, you assess where your company currently stands on the matu-
rity path to Lean manufacturing. In the Maturity Path Table shown in
Figures 20.1 and 20.2, the current status of the company is shown through
the shading of the boxes on the table. This assessment can be worked out
for the entire company, for one segment or division of the company, or for
an individual value stream. It is not necessary for the entire company to be
on the same level of Lean manufacturing before transactions can be elimi-
nated for the more advanced sections of the business. In fact, the more
advanced sections can be used as pilots for the elimination of transactions.
The successful methods can be proven in the advanced value streams, and
then rolled out to other parts of the company as they reach additional levels
of maturity within Lean manufacturing.

Step 3: What Transactions and Systems Can Be Eliminated?

The most creative part of the Transaction Elimination Maturity Path Table
comes in Step 3. The team decides which transactions and systems can
be eliminated at each stage in the maturity path. The maturity path table
describes what must be in place to enable us to eliminate the transactions
and still maintain good, or better, control of the business.

The team starts with a review of the primary, transaction-driven pro-
cesses within the organization. These usually include such processes as

B Labor reporting

B Shop-floor tracking and control

B Procurement, purchasing, receiving, and payables
B [nventory planning and control
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B Physical inventory and cycle counting

The team members then describe, on page 3 of the Maturity Path Table, the
changes and eliminations that can be made to the selected processes as a
result of achieving each of the maturity path levels of Lean manufacturing.
The team determines which transactions and systems can be eliminated as
each stage of Lean manufacturing is achieved. The Transaction Elimination
Maturity Path Table provides a roadmap for the elimination of waste-

ful transactions throughout the Lean manufacturing process. An example

of page 3 of the Transaction Elimination Maturity Path Table is given in
Figure 20.3.

The financial controller is a key member of the team at this stage and is
responsible for the accuracy of the information reported in the company’s
financial accounts. These financial accounts are (usually) reported every three
months to external bodies like the Internal Revenue Service and the Securities
and Exchange Commission, as well as to stockholders and owners of the orga-
nization. In the past, the financial controller has ensured the accuracy of the
financial information through the use of detailed transaction-based systems.
These systems are about to be eliminated as a result of Lean manufacturing
and Lean Accounting. The financial controller must be thoroughly satisfied that
the changes introduced through the Lean implementation are creating the right
level of control for the transactional systems to be eliminated.

Step 4: Develop an Action Plan

Nothing is achieved until a plan is put into action. The purpose of the
Transaction Elimination Maturity Path Table is to create an orderly introduc-
tion to low-waste, low-transaction processes. Having decided the method for
eliminating transactions as Lean manufacturing matures within the organi-
zation, the Lean Accounting Team in Step 4 creates a practical action plan
for making these changes occur. This action plan needs to be thought out,
through and through. It will include a list of all the tasks required to move
transaction elimination from one level on the maturity path to the next. This
will include defining the changes to the accounting systems, the chart of
accounts, the transaction posting tables, and so on; defining the changes to
the reports produced throughout the company; and defining the changes to
the accounting and control procedures. Also, the plan includes providing the
necessary training for the finance people, the operational people, and the
company managers.
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There may be a parallel run of these changes when they are first intro-
duced. This requires additional work to run the old and the new methods,
and to verify the two approaches, and it must be planned out carefully. It is
very important that the parallel runs be short and purposeful. If the paral-
lel runs continue for any length of time, many people within the company
will continue to rely on the old, familiar information and no benefit will be
gained from the parallel run.

Transaction Elimination Process Maps

Figure 20.4 shows a typical process map that can be used to understand the
transactions used in a process. It is not always apparent how many transac-
tions are required and which transactions are needed within a process. It
is useful to draw a detailed process map of the flow and show where the
transactions are required and how many transactions are needed. This exer-
cise is useful for understanding the process, but will often be quite shock-
ing to the people involved in the process. Most people do not understand
the number of transactions required to complete their processes and are
shocked when this waste is made plain to them.

These process maps can also be used to show, graphically, how the trans-
actions will be eliminated. Figure 20.5 shows the impact of the implementa-
tion of a pull system on the need for work orders for the Pro-Bo product.

Summary

The Transaction Elimination Maturity Path Table enables the Lean
Accounting team to develop an action plan for the elimination of transac-
tions. The team draws a table that shows the steps in the Lean manufactur-
ing maturity path. It then adds to this table the major transaction elimination
methods that can be applied at each stage of the maturity path. The team
can then develop a detailed action plan showing how the changes are made
and the transactions eliminated.

The Transaction Elimination Maturity Path Table enables the team (and
particularly the financial controller) to decide in advance what Lean methods
must be in place for the transactions to be eliminated, while maintaining
excellent operational and financial control of the business.
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Chapter 21

Value Stream Cost Analysis

Value stream cost analysis (VSCA) is an important tool of Lean Accounting.
VSCA shows how the resources within the value stream are being used. For
each step within the value stream, how much capacity is being used produc-
tively? How much is being used nonproductively? And how much available
capacity is there at this value stream step?

Lean thinking emphasizes the flow of materials, information, and cash
through the value stream. This flow is determined by the amount of avail-
able capacity within the value stream and how that capacity is used. VSCA
provides a simple and practical method for assessing these capacity issues
and using this information to maximize the benefits of Lean manufacturing
and other Lean initiatives. The value stream manager always needs to have a
good understanding of how the capacity is used, where the bottlenecks are
in the flow, and how the capacity can be used to provide maximum finan-
cial benefit to the organization. The VSCA provides this vital information.
Table 21.1 lists some of the ways VSCA is used.

Lean manufacturing frees up large amounts of resources that can then
be used for value-creating activity. The challenge for management in Lean
companies is to be able to predict the volumes of resources that will become
available sufficiently in advance, so plans can be put in place for their pro-
ductive use. Too often, management’s only recourse is to eliminate the
resources freed up, with the consequence that the company loses the signifi-
cant benefits that would result from their use in more creative and profitable
ways. VSCA is an important planning tool.

The purpose of this chapter is to show in detail how Value Stream Cost
Analysis is calculated. We will use the example of ECI from Chapter 4,

387
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Table 21.1 The Many Uses of VSCA

Box Score for weekly
reporting

Shows the summary capacity usage for the value
stream as a whole

Box Score for the financial
impact of Lean improvements

Shows how the capacity usage changes from the
current state to the future state. From this a strategy
is put in place to maximize the financial benefit of
these changes.

Box Score for strategic
changes and investment

When planning, for example, new capital
investment the Box Score shows how the capacity,
operations, and financial results of the value stream
will change.

Features and Characteristics
Costing

VSCA is used to determine the bottleneck in the
value stream. The bottleneck determines the flow
through the value stream and therefore the
product costs.

Target Costing

VSCA is used to identify places within the value
stream where potential changes will impact the
overall value stream costs.

Value Stream Manager (VSM)

The VSM needs to understand the flow of
materials, information, and cash through the value
stream. For example, VSCA is used to assess the
financial and capacity impact of a make/buy
decision.

Continuous Improvement
Team

Capacity usage information is required when
selecting improvement projects. To increase the
flow, the team must work to provide more capacity
at the bottleneck cells.

Financial Controller

To show the financial capacity usage on the Income
Statement

Lean Champions

Use VSCA to select Lean events and to determine
the financial benefit of the changes proposed.

Marketing

Use the capacity analysis to do “what-if” and
optimization analyses, for example, to determine
the product mix that will maximize the value

stream profitability leading to changes in marketing
plans.

Sales, Operations, and
Financial Planning

The capacity information is required to match the
production output to the sales needs from the
customers.
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Financial Benefits of Lean Manufacturing, to describe the steps in the process.
The example in Chapter 4 was given to show how VSCA is used to assess
the financial benefits of Lean improvements by comparing the capacity usage
depicted on the current-state value stream map with the capacity usage of
the future-state value stream map. By working through this detailed example
and playing with the spreadsheet workbook provided on the CD accompa-
nying this book, the reader will gain a clear understanding of how VSCA is
calculated.

What Is Value Stream Cost Analysis?

Value Stream Cost Analysis is the tool used for calculating the resource
utilization implied by value stream maps drawn by the Lean manufacturing
implementation team. A value stream map depicts the flow of production
through the studied value stream and the factors that determine the rate of
flow. Such factors as cycle time, changeover time, scrap and rework percent-
ages, overproduction, and downtime, etc., determine how long it takes a
manufacturing process to complete its operation on a given product. These
factors, combined with monthly demand, determine the amount of total time
spent by the people and machines in the process and, by extension, the
time required to process the monthly production of the value stream. One
of the important functions of Lean manufacturing is to free up people and
machines by eliminating the waste that restricts the flow of the product, the
information, and the cash. The purpose of VSCA is to provide a simple tool
for converting the information in the value stream map into resource utiliza-
tion data. Basing VSCA around the value stream map provides a way for the
operations members of the Lean team to communicate how their planned
Lean initiatives affect the profitability of the company to the finance depart-
ment and others in the company. It also provides a way for the sales and
marketing department and the engineering department to understand how
the Lean initiative impacts their planned activities, and how they fit into a
successful Lean program.

Performing the VSCA Calculations

This chapter is primarily a how-to discussion and we assume the reader
has already read Chapter 4. We also assume that the reader has assembled
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the data about the value stream costs, value stream maps, and box score
data concerning the current and future states for the value stream. So now
you are eager to get on with the task of determining how Lean affects the
employment of resources. So let us get on with describing how to do it.

This chapter provides step-by-step instructions for completing the box
score for the Resource Capacity captions in the Current State, Future State, and
Long-Term Future State. Table 21.2 is a copy of the box score from Chapter 4,
with operational and financial data filled in for the current and future states.

There are three steps on the VSCA journey. These are depicted in

Figure 21.1. These steps are as follows:

Table 21.2  Box Score for the Future State—ECI Future State Value Stream Using
Lean Accounting

Lean Value Stream Box Score
Value stream: Electronics controllers
Change
Long-Term from
Current Future Future Current
State State Change | State-Alt# State
Dock-to-dock days | 20.5 days | 4.5 days 16 days
= | First Time Through | 48% FTT 96% FTT 48%
<
% On-time shipment | 90% 99% 9%
L,
8| Floor space 34,000sq | 17,000 sq | (17,000)
O feet feet sq feet
Sales per person $24,389 $25,346 $957
.| Average cost per $328.97 $308.61 ($20.36)
5 | unit
(3]
§ Productive
§ Nonproductive
S
2 | Available
&
Inventory value $58,502 $13,997 ($44,505)
Revenue $1,292,640 | $1,292,640 | $0
'§ Material costs $512,160 $477,160 ($35,000)
g Conversion costs | $189,868 | $181,416 | ($8,450)
Value stream profit | $590,612 $634,064 $43,450
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Operational definition Current state Eliminate the freed up
Financial definition Future state capacity
The box score Capacity freed up Use the freed up capacity
to grow the business
1. 2. 5
Define the —_ Analyze —_ Simulate Uses
Value Stream Capacity of Capacity

Value Stream Cost Analysis Process

Figure 21.1 Three steps on the VSCA journey.

B Step 1: Define the Value Stream
B Step 2: Analyze Capacity
B Step 3: Simulate Uses of Capacity

Step 1: Define the Value Stream

To begin you will need to complete the box score for the current and future
state for the operational data and financial data tabs, as was described in
Chapter 4. In addition to that, you will need to collect some basic data about
the value stream, and you will also want to define an analytical framework
for calculating the capacity information. We show you how to do these
things in the paragraphs that follow.

Collect Basic Value Stream Data

As part of this step, review the current and future state maps for completeness.

Do They Have Data Boxes?

Data boxes appear on the value stream maps beneath each of the process
boxes and define what is going on in the processes. This should include
information about cycle time, changeover time, scrap rate, downtime, etc.

Are the Data Boxes Complete?

Complete data boxes should include all the relevant data about the value
stream, such as the items identified in the previous paragraph.
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If the data boxes are incomplete, you will need to ask the Lean imple-
mentation team to help you find the data needed to update them.
You will need other information about the value stream:

B Number of workdays in the period. Normally this is 20 because
most companies work five days a week and four weeks per month, but
you will want to identify whether it was more or less for the period
(month) that you have selected.

B Number of shifts worked. This may vary by process, so you will
want to distinguish by process how many shifts were worked on aver-
age during the month.

B Time worked per shift. This will differ for employees and machines.
For example, hours worked for employees will be net of breaks. So
if employees took one 20-minute break per eight-hour shift, then the
number of hours worked per shift would be 7.67. On the other hand,
machines are not eligible for breaks and are considered to work the full
eight hours per eight-hour shift.

B Customer order quantity. This is measured by number of units of the
product that was shipped to the customer that month.

Create an Analytical Framework for Your Calculations

There is no one best way to collect the information you will need so you
can calculate how the capacity was used. The format depends somewhat
on how automated you want to make the process. The framework that we
have found to be useful as a starter set is quite straightforward and can be
applied manually or by using a PC spreadsheet to make the calculations for
you. Table 21.3 provides an example of such a framework. We have also
provided a copy of the framework in Appendix A on the CD provided with
this book.

Let us run through the sample in Table 21.3 so that you get an idea of the
kinds of information that you will need:

B In the top row, list the name of the value stream, your name, the date,
and the sequential page number of the current study.
B You will note that the next row contains column headings:
— The name of the process step being studied. This should coin-
cide with the name of the process on the value stream map. Other
information to be included under this heading is the number of
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employees (or machines, if it is a machine study), the number of
shifts being worked, and whether the time will be denominated in
hours, minutes, or seconds.

A listing of activities performed by the process during the period.
For the most part, information about these activities will be found in
the data box beneath the process box on the value stream map.
The amount of nonproductive and productive time spent on each
activity during the period, derived from the information in the data
boxes. This information is collected for the current state first, and is
then collected for the future state.

The change in the time expected to be spent on the activity at the
time the future state has been implemented.

B At the bottom of the form there are several summary totals:

The total time spent in each of the nonproductive and produc-

tive categories for both the current and future states, as well as the
changes in the times from current to future states.

The total time used in each of the current and future states, calcu-
lated by adding the nonproductive and productive summary totals
for both current and future states.

The total time not used during the month, derived by subtracting the
total time used (found in the row above) from the total time avail-
able for use (found in the last row).

B Total time available for use, calculated by multiplying the hours (min-

utes or seconds, if that is your unit of measure) available per shift per
person, times the number of shifts worked per day times the number
of days worked. For example, if it is the normal practice to work eight
hours per shift, but during each shift the workers take two 10-minute

breaks, then the total time available per shift is 7 hours and 40 minutes
(8 hours minus [2 times 10 minutes])). In minutes per shift this would be
equivalent to 460 (7 hours times 60 minutes per hour plus 40 minutes).
In seconds this would be equivalent to 27,600. The time worked per day
is equal to the time per shift times the number of shifts per day worked
at that workstation. The total time per month, then, is equal to the time

worked per day times the number of days worked at that workstation.
Thus, the formula for total time worked per month is as follows:

Total Time per Month (Minutes) = [(Hours per Shift * 60 ) —
(Minutes of Breaks per Shift) * Number of Shifts per Day] *
[Days Worked per Month]
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You should have one form per process-resource type. By resource type
we mean employees and machines. So, if the process uses both machines
and people, there should be one form for each of these two resource types
within that process.

If you are creating these forms manually, it is a good idea to place all
the forms you will need in a binder, heading up each form for the process
and resource type being studied. Alternatively, you can create a spreadsheet
“workbook” identifying each worksheet tab with the name of the process
and resource type included in the worksheet. You should label one tab for
each of the processes defined in Table 21.4, which defines the value costs by
process that we worked with in Chapter 4.

So now that you have defined the value stream and pulled together the
information and framework for gathering the data, you are ready to go
ahead with the analysis.

Step 2: Analyze Capacity

Use the value stream map to analyze capacity in the current state first, and
then to perform the job again for the future state. To guide our discussion
we will use the Electronics Company case that was used in Chapter 4. So
you may want to go back to Chapter 4 to refresh your memory about that
case, because we will not go into detail about ECI or its products again here.

Current State

We are concerned with two tasks:

1. Gathering the data
2. Posting the data to our analytical framework for both employee and
machine capacity

Gathering the Data

The first step is to get hold of the current state map for the value stream we
studied in Chapter 4. We have reproduced the map in Figure 21.2.

Review the current state map. Note that there are process boxes for this
map for each of the four production processes (SMT, hand load/wave post,
test and rework, and assemble and burn-in). There are also process boxes
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for some, but not all, of the support processes (shipping, customer service,
purchasing). That leaves the other support processes of quality assurance,
manufacturing engineering, accounting, information systems, design engi-
neering, and technical support as being in the value stream, but not defined
in the value stream map. This is a fairly typical situation and is appropriate,
given the purpose of value stream mapping to capture those processes that
are in the flow, and this map has done a good job of that. However, from
the point of view of finding out how the Lean implementation will impact
the use of resource capacity, it is important to include all processes that sup-
port the value stream, not only those that are directly in the flow. We will
discuss this further later in the chapter.

Take a look at the process entitled “Hand Load/Wave Post.” Note that the
process box has the information about the resources. It says that there are
11 people working in the process and there is one machine. So you know
right away that you will need one VSCM form for the employees and one for
the machine.

Now, let us take a look at the data box for that process shown in
Figure 21.3. It provides quite a bit of information about the operation of the
process during the month. It says that the process has a cycle time (C/T) of
12 minutes, meaning that it takes a circuit on average of 12 minutes to move
through the process. The data box shows that it took 30 minutes to change
over (C/O) from one type of component to another. This amount of time
was consumed by employees getting ready to make the different compo-
nent. In addition, there were two minutes of preparation time for 3735 of the

Hand Load
‘Wave Post
Process box

11 People
1 Machine

C/T =12 min

C/0 = 30 min

Prep comp = 2 min

Data box
Rework = 5%

1 shift

3735 units

100 c/os

Figure 21.3 Data box for Hand Load/Wave Post process.
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components made during the period (on average there were approximately
1.8 circuit boards per component). Approximately 5 percent of the total
items made were reworked.

Each of the 11 employees spent 22.7 hours in meetings, training, and
improvement projects during the month; we have termed this “administra-
tion.” In addition, it was noted that the machines only worked 1.5 minutes
for each board that was hand loaded. The machine was down for four hours
during the month for preventative maintenance.

It is clear that not all the information needed appeared in the current
state map data box. This is normally the case, and you will want to do some
probing to identify the primary ways that the resources were used during
the month. In your questioning, you should focus on the nonproductive
ways that people and machinery were employed during the period because,
after all, we need to trace how much nonproductive time was converted to
available time through the application of Lean.

Posting the Data to Our Analytical Framework

We will now look at how employee capacity is used and then we will look
at machine capacity.

Uses of Employee Capacity

Now that you have compiled all the data you will need, let us assemble it
using the Hand Load/Wave Post process and the employee resource type as
an example.

Note on Table 21.5 that we have written, under the “Process Steps” infor-
mation, the name of the process (“Hand Load/Wave Post”), the number of
people (11), and shifts per day, and that we are going to account for the time
in hours. We are now going to use the data box information to determine
how the hours were spent. We have included a thumbnail diagram of the
process data box to aid in understanding the discussion that follows.

The first activity, “Make for Demand,” is listed in the “Activity” column.
The number of items made during the period, 3735 boards hand loaded/
wave posted, was obtained from the production records for the month. Each
time the item was made, it took one person 12 minutes to make it. This
information was obtained from the first line of the data box, where cycle
time was listed as 12 minutes. These two items are noted in the “Activity”
column within the parentheses where the formula for the amount of time
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spent in making for demand appears (3735 items times 12 minutes per item).
The time in hours is then calculated by dividing this product by 60 minutes
per hour. The result is shown as 747 hours spent during the month hand
loading boards and wave posting them. In this process, the circuit boards
are loaded by hand rather than by machine, as they are in the SMT pro-
cess. This is written in the Current State—Productive column, to signify the
productive nature of the activity. We now come to the next set of activities
listed on the data box shown in Table 21.6.

The next three items of information on the data box, seen in Table 21.0,
tell us that changeovers took an average of 30 minutes per changeover.
Preparing components for hand loading took an average of two minutes per
board, and approximately 5 percent of the items made contained errors that
caused the item to be reworked. We will discuss how each of these items
was treated.

In the “Activity” column, note that the first new item is titled, “Get
Ready.” We term all activities such as changeovers, preparation, setups,
etc., as “getting ready to do work,” because in fact that is what is going on.
The real work is to make the items on customer demand. Time spent on
changeovers, etc., is simply getting ready to do the real work. As can be
seen, there were 100 times that the team got ready to Make for Demand,
and each time they did this it took one person 30 minutes. We know that
they did this 100 times because there were 100 batches run during the
month, according to production records. The product of 30 minutes times
100 is 50 hours. Note that this number appears in the “Nonproductive”
Current State column, because getting ready to do work is a nonproduc-
tive activity.

The next item in the data box says, “Prepare Components = 2 minutes.”
This means that each of the 3735 units made had to be prepared in some
way before it could be made and this preparation took 2 minutes. Reworked
items did not require preparation time since they were done by hand. Once
again, this comes under the category of getting ready to do work, because the
preparation did not add any value to the product from the customer’s point of
view. It was necessary due to the way the company performs its work. So the
product of 3735 units times two minutes, 124.5 hours, is calculated and placed
in the nonproductive column under the other “Get Ready” items.

You should begin to see how the information in the data box on the
value stream map has been used to derive the amount of time spent by the
process in making the product demanded by the customer. It is also clear
that there are a good deal more things going on than simply making the
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product, and these additional things take up a great deal of people’s time in
the process.

Let us proceed to other activities performed by the process team. We
found by inquiry that each process team member spent 22.7 hours during
the month attending meetings, attending training, and performing improve-
ment projects, all of which were accounted for in order to get a rough idea
of the time worked during the month.

So looking at the summary of how time was spent (Table 21.7), at the
last item in the column, there were 1650 hours available for use during the
month. That is, each of the 11 people had 150 hours available for work dur-
ing the month. Of the 1650 hours, 1208.9 hours were employed in produc-
tive and nonproductive work. As a result 441.2 hours were unused in the
Hand Load/Wave Post operation.

What we are aiming to do, if you remember, is define the number of
hours that will be freed up when the Lean program is completed. So what
we are very concerned about is how the available capacity changes—the
number of hours that shift from “Used” to “Not Used” as a consequence of
the Lean initiative.

Now we will take a look at how the machine in the Hand Load/Wave
Post operation was used during our current state test month.

Uses of Machine Capacity

From the process box on the current state map, we know that there was one
machine in the operation. Our examination of the machine records shows
that the machine was available for use 160 hours during the month (8 hours
a day) times 20 days during the month, working one shift. This is shown in
the last row of the current state column in Table 21.8.

The machine was used by all 11 employees for making demand, and it
took 1.5 minutes for each of the 3735 boards loaded. In addition, from the
machine records there were four scheduled maintenance procedures per-
formed and each of these took one hour. There were no other uses of the
machine, as it was not involved in changing over, moving materials, and
administration, and the reworked items were done by hand.

So now we have taken into account the resources of one process used
during the month. This analysis should be done for each of the processes
defined in the value stream map, as supplemented by the analysis of value
stream cost. We have included the completed VSCAs for all the processes on
the CD, and you should take some time to review these to see how various
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conditions were handled in practice. In particular, you should pay atten-

tion to the nonproduction processes, such as Customer Service, Shipping,

Purchasing, Quality Assurance, etc. A summary is provided in Table 21.9.
We now need to look at the future state.

Future State

Let us look at the Future State Map prepared by the Lean implementation
team for the Controllers Value Stream. This is depicted in Figure 21.4.

There were significant changes that were made and performed by the
Lean team. These are discussed in Chapter 4 in the section entitled ECT
Future State and will not be discussed further here, as this is a technical/tools
chapter. We do need to trace through the effects of these changes into the
VSCA. To do this we need to access the data boxes, and once again we will
trace through these effects in the data box for the Hand Load/Wave Post
process. This is shown in the comparative data boxes for that process in
Figure 21.5.

Note that the changeover time is reduced to zero in the future state. Also,
through changes to the prior process, the need for preparation of each com-
ponent was eliminated. Finally, the number of items reworked was reduced
from 5 percent to 1 percent.

These changes were reflected in the VSCA showing both the current
and future states. It can be seen that, in addition to the changes men-
tioned, administration was cut in half, as shown in Table 21.10.

Note that the changes planned for the future state will eliminate 543.9
hours of nonproductive work. This will increase the amount of employee
resource capacity available for use by an equivalent amount. As there were
no improvements to the future state for the machine in that cell, we have
not shown the completed VSCA for the machines.

As in the current state, the next step is to complete the VSCA exercise
for each of the processes, calculating the numbers of hours freed up for
both employees and machines for the planned future state. The results of
that exercise are shown in Table 21.11.

The final step in the calculation of available capacity is to prepare a sum-
mary of the number of hours freed up from the individual VSCAs by process.
Table 21.12 shows this summary, concluding that there will be approximately
175 equivalent people freed up as a result of the Lean exercise.
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Current State Future State
Hand Load Hand Load
Wave Post Wave Post

11 People 11 People
1 Machine 1 Machine
C/T =12 min C/T = 6 min
C/0 = 30 min C/0 = 30 min
Prep comp = 2 min Rework = 1%
Rework = 5% 1 shift
1 shift 3735 units
3735 units 100 c/os
100 c/os

Figure 21.5 Comparative data boxes for Hand Load/Wave Post process.

If you have been following the analysis carefully, you are now prepared
to try this out in your own company, using one of your own value streams
that you want to Lean-out. You should expect that it will take you and your
team a couple of days to complete the exercise, as the methodology will be
unfamiliar to you, but as you practice and gain experience, you and your
team should be able to complete the analysis in an afternoon.

After you have completed the current and future state analyses, you will
be ready to proceed to Step 3 of your VSCA, simulating uses of capacity.

Step 3: Simulate Uses of Capacity

This is the fun part of the VSCA process. Now you can use the information
that you pulled together in Table 21.11 to assess the effects on value stream
and company profitability of various alternatives. Use your imagination and
involve people in all functional areas, as this is a strategic undertaking. It is
beyond the scope of this chapter to tell you how to go about this evalua-
tion. This was outlined for you in Chapter 4, under the section titled Making
Money from Lean Manufacturing.
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Summary

We have come to the end of our discussion of Value Stream Cost Analysis,
the tool for assessing the amount of resource capacity freed by a Lean initia-
tive. We hope that the technique will be as useful for you as it has been for
the countless numbers of successful Lean companies that have used it to
evaluate the financial benefits of their Lean projects.






Chapter 22

Value Stream Mapping

Value stream mapping is a fundamental tool of Lean manufacturing and
Lean enterprises. The purpose of a value stream map is to enable us to see
the flow of materials, information, and sometimes cash through the value
stream. Traditional companies often have little understanding of the flow of
materials or information through their processes because the routes taken
by products and processes are convoluted and difficult to recognize. Value
stream mapping is the starting point for Lean manufacturing and is also the
starting point for Lean Accounting.

It is not the purpose of this chapter to explain how value stream maps
are created; a number of very good books already do this.! The purpose
is to show the use of value stream maps within Lean Accounting and what
additional information is required from the maps to complete the Lean
Accounting picture.

Almost every aspect of Lean Accounting starts from a value stream map.
Performance measurements are established around value streams and their
production cells and nonproduction steps. The financial impact of Lean
improvement is calculated from the current state and future state value
stream maps. Value stream costing is driven from the value streams defined
by their maps. Value stream cost and capacity analysis uses the informa-
tion available from the value stream map data boxes. Sales, operations, and
financial planning (SOFP) is achieved through value streams and their asso-
ciated maps. Lean organizations use value stream maps as living documents,
enabling continuous improvement, including Lean Accounting.

A simple example of a value stream map is shown in Figure 22.1. This
map shows the production flow for ECI. The map shows the flow of the

415
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product, the inventory, and any other waste that impedes the flow. The map
also gives a harvest of detailed information about each step in the value
stream. This information includes such things as the production cycle time,
the changeover (or setup) time, scrap rates, downtime, etc. This informa-
tion is essential when designing improved flow across the value stream.
Figure 22.2 shows an improved value stream design for ECI's value stream.
This is not the perfect Lean flow, but it does show considerable improve-
ment on the previous (current state) approach. The production flow has
fallen from 20.5 days to only 4.5 days. This improvement can be seen from
the timeline shown across the bottom of the current state and future state
maps. The right-hand summary box on the current state map shows that it
takes 20 days for the material to flow through the value stream. The future
state map shows that the flow has been reduced to 4 days.

Value Stream Maps and Lean Accounting

Three primary needs are met by value stream mapping within Lean Accounting:

1. Recognizing the value streams
2. Including more value stream steps
3. Data box information required for Lean Accounting

Many companies are unable to recognize value streams. Their production
processes are so ingrained in the people working in the company that they find
it difficult to see anything different. A value stream map lets people see and
understand the flow of production and see how their products and processes
flow. A clear understanding of the company’s value streams is essential for a
Lean enterprise, and a successful Lean business is managed by value stream.

When contemplating Lean Accounting, the place to start is with the com-
pany’s value stream maps. They show what level of financial and operational
information is required. They indicate where the major wasteful processes
are located. They describe the size and complexity of the organization, and
how the information flows from one entity to another. In Lean Accounting,
all costs are gathered and reported by value stream. It is essential to have
well-defined value stream maps.

The current state value stream map shows the value stream informa-
tion as the process is currently designed. The future state value stream
map shows process flows as they will be in the future, when more Lean



Value Stream Mapping ®m 417

improvement has been implemented. The future state value stream map is
the company’s vision for the future. A primary purpose of Lean Accounting
is to engender relentless continuous improvement. The future state map

is the immediate goal of that continuous improvement. We use the cur-

rent state and the future state maps to identify how the available capacity
changes when Lean improvements are made, and to develop strategies to
use the newly available capacity for the financial benefit of the organization.

More Value Stream Steps on the Value Stream Map

Most companies’ value streams restrict themselves to the production pro-
cesses only, as do the books on value stream mapping. In reality, there

are many other tasks performed through the flow of a value stream. These
include such processes as customer service, quoting, invoicing, purchasing,
production planning, etc. They also include support operations like mainte-
nance, materials handling, engineering, accounts payable, accounts receiv-
able, and cost accounting.

It is helpful to add many of these tasks to the value stream maps. These
tasks have just as much effect on the flow through the value stream as the
manufacturing steps. Lean Accounting methods, such as value stream cost-
ing, take account of all the steps and activities within the value stream, not
just the production steps. From a financial perspective there is little difference
between costs required on the shop floor and costs required in support activi-
ties. They are all costs directly associated with the manufacturing of the prod-
uct, the production of the service, and the generation of value for the customer.

Figure 22.1 shows the ECI value stream map, including some of these
additional tasks. An invoicing and accounts receivable process is shown,
as is the accounts payable process for incoming materials. These processes
have their data boxes giving the information required to assess their capac-
ity and cost information. While it is not necessary to show every detailed
process, which can make the value stream map difficult to read and use, it is
helpful to include major support processes and their associated data.

Data Box Information

There is no definitive list of information that must be included in a value
stream map data box. Some of the books about value stream mapping
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provide a suggested list, but are at pains to explain that the specific informa-
tion changes according to each company’s needs. The data box information
is used to change the processes and improve the flow of the value stream.

A data box will generally include such information as the number of
employees and machines, the production cycle time, the production demand
quantity, average batch size, the machine and employee changeover times,
scrap rates, downtime, and the number of shifts or available time per day.
This information is also the information required for Lean Accounting but
we often need additional information.

To complete a value stream cost analysis, the following information is
required at a minimum:

Number of employees Number of machines Number of shifts
Employee shift times Production demand quantity Number of parallel cells
Unit of measure Average batch size Machine downtime
Cycle time Setup time Scrap rate

When this information is available, the cost and capacity analysis of the
value stream production steps can be largely automated and the capacity
usage divided into productive, nonproductive, and available capacity.

The nonproduction value stream data boxes require different kinds of
information. With few exceptions, the nonproduction steps of the value
stream perform repetitive tasks, having cycle times, setup times, rework, and
inspection. An order entry process, for example, is performed exactly the
same way, many times every day. There is a cycle time for the process; there
may be a setup time required; and there may be frequent rework. This pro-
cess requires similar information to that of a production step.

The nonproduction steps, however, often have additional tasks that need
to be included. The order entry process (in our previous example) may
also schedule production, expedite orders, answer customer inquiries, etc.
A sharp-eyed Lean facilitator will notice that these tasks will be eliminated
as the process flow is improved. In fact, the entire order entry process may
be eliminated as the relationship with the customer is improved and the
wasteful activities removed. However, when these tasks are in place, Lean
Accounting will need to include them, highlighting them as waste that is
taking up valuable capacity that could be used to increase value, grow the
business, and increase profits.

It is helpful for this kind of information to be included in the value
stream maps, together with their cycle times, rework rates, and other
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relevant data. We do not want to make the maps too busy and complex, but
we do want to show as much relevant information as possible.

Summary

Value stream maps are the starting point of Lean Accounting, just as they
are the starting point for other aspects of Lean. They enable us to see
the flow of the process. We use value stream maps to identify the value
streams that will be used in value stream costing. We use the information
on the value stream maps to calculate the value stream analysis that is so
vital to understanding the process costs, the process flow, and the use of
our assets.

For these value stream maps to be useful for Lean Accounting, they must
be complete; they must contain the nonproduction steps as well as the pro-
duction steps usually shown on the maps; and they must have the appropri-
ate process information shown in the data boxes.
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2. Jacobs Brakes, a division of Danaher Corporation has a very effec-
tive lean manufacturing process. The sales per person at “Jake Brakes”
are measured in terms of units per person. Jake Brakes have shown a
consistent increase in units per person of 2 percent per month for more
than 10 years. The graph is almost a straight line, despite recessions and
business downturns. This is an excellent application of continuous value
stream improvement.

3. See Chapter 7,” Managing by Value Stream” and Chapter 9, “Value
Stream Costing.”

4. See Womack, James and Jones, Daniel, Lean Thinking, pp. 50-66, John
Wiley & Sons, 1996.
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Chapter 12
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Chapter 13

1. The length of the planning horizon will be discussed later, but for this
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2. For example, take a customer that makes marine guidance equip-
ment for the commercial fishing market, for the recreational boating
community, and for OEM boat manufacturers. Three very different
markets. The products—radar, navigational, fish-finders, sonar, and
supporting software—are manufactured by several process focused
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Publications, 1998).

4. 3P is a method developed by Toyota for assessing the best solution
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. See Chapter 16.
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than SOFP. I would recommend the implementation process shown
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Ohio, T.FWallace & Company, 1999). In addition, the book Enterprise
Sales & Operations Planning by George E. Palmatier (Boca Raton, FL,

J. Ross Publications, 2003) and Orchestrating Success by Richard Ling
(Hoboken, NJ, John Wiley & Sons, 1995). In addition, BMA Inc. (www.
maskell.com) provides training classes and kaizen events for Lean SOFP.

N

Chapter 15

1. There are many excellent books on lean manufacturing tools. The
following list is a sample of recommended books: Lean Thinking,
Jim Womack and Dan Jones. Simon & Schuster, NY; 1st edition,
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1996; Learning to See, John Shook and Mike Rother. The Lean
Enterprise Institute, MA; 1999; Lean Machines, Richard McCormack.
Publishers & Producers; 2002; Creating Continuous Flow, Mike
Rother and Ed Harris. The Lean Enterprise Institute, MA; 2001;
Implementing World Class Manufacturing, Larry Rubich. WCM
Associates, 1998; Value Stream Management, Don Tapping and Tom
Shuker. Productivity Press, NY; 2002; Implementing Mixed Model
Kanban, Jim Vatalaro and Bob Taylor. Productivity Press, NY; 2003;
Creating Mixed Model Value Streams, Kevin Duggan. Productivity
Press, NY; 2002; Quick Changeover, Productivity Development Team.
Productivity Press, NY; 1996; 5S for Operators, Hiroyuki Hirano and
Productivity Development Team. Productivity Press, NY; 1996; OEE
Jfor Operators, Productivity Development Team. Productivity Press,
NY; 1999; Kaizen for the Shopfloor, Productivity Development Team.
Productivity Press, NY; 2002.

2. To gain an understanding of macro-mapping, the reader may wish to
consult the very easy-to-read book on the subject, Seeing the Whole:
Mapping the Extended Value Stream, by Dan Jones and Jim Womack,
The Lean Enterprise Institute, Inc., Brookline, MA 02446, USA, 2002.
The book can be obtained through their website: www.lean.org.

Chapter 17

1. Richard Lamming, Beyond Partnership—Strategies for Innovation and
Lean Supply (Prentice Hall International Limited, 1993 (Hertfordshire,
UK)). The vision is most clearly articulated in Chapter 9 (pp. 238-259),
in which Dr. Lamming provides examples of ways to rationalize the
supply chain. This is an excellent reference for those who would like to
explore this topic in more depth.

Chapter 19

1. The principles of lean were derived from Womack, James P. and Daniel
T., Lean Thinking, Simon & Schuster, New York, 1996.
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Chapter 21

1. Some of these terms may not be familiar to those who are not manufac-
turing experts. Brief definitions are provided below:

— Cycle time—the time in seconds to perform an operation on one
product at a work center. For any work center, some products may
be easy to make and others may be more difficult. If a product is
more difficult, then its cycle time to complete is longer.

— Changeover time—the time it takes to get ready to produce a differ-
ent product at a work center. Often the changeover time determines
the economic batch size. If the changeover time is long, generally,
larger batch sizes are called for. Therefore, most lean companies
strive to make changeover times as short as possible.

— Scrap and rework percentages—scrap percentage equals the propor-
tion of total parts made at a work center that are so defective that
they must be discarded. Rework percentage equals the proportion
of total parts made at a work center that are defective but can be
repaired so that they meet quality specifications.

— Overproduction—the number of items produced at a work center
during a shift that exceeds the amount scheduled for that shift. In a
lean company the amount scheduled for a work center is equal to
the amount demanded by the customer.

— Downtime—the amount of time that a work center cannot pro-
duce because of machine malfunction requiring repair or personnel
absence.

2. A simple VSCA spreadsheet workbook is provided on the CD accom-
panying this book. More thorough and robust workbooks are available
from the ECI, Inc. website (www.maskell.com).

Chapter 22

1. Shook, John and Rother, Mike, Learning to See, LEI, MA, 1999; Duggan,
Kevin, Creating Mixed Model Value Streams, Productivity Press, NY,
2002; Tapping, Don, Value Stream Management, Productivity Press, NY,
2002.
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exposed many more opportunities for improvement that we never knew existed.”

—Roy St. Andre, Executive Vice President, EIS Wire & Cable Co.
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